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Figure 1A 

(SEQ ID NO:l - nucleotide sequence and SEQ ID NO:2 - amino acid sequence) 
AEPIIla Archeal Endoglucanase Sequence 



9 18 27 36 45 54 

5' ATG ATA AAC GTT GCA ACG GGA GAG GAG ACC CCA ATA CAC CTC TTT GGA GTC AAC 



Met lie Asn Val Ala Thr Gly Glu Glu Thr Pro lie His Leu Phe Gly Val Asn 

63 72 81 90 99 108 

TGG TTC GGC TTT GAG ACA CCG AAC TAC GTT GTT CAC GGC CTA TGG AGT AGG AAC 



Trp Phe Gly Phe Glu Thr Pro Asn Tyr Val Val His Gly Leu Trp Ser Arg Asn 

117 126 135 144 153 162 

TGG GAG GAC ATG CTC CTC CAG ATC AAG AGC CTT GGC TTC AAT GCG ATA AGG CTT 



Trp Glu Asp Met Leu Leu Gin lie Lys Ser Leu Gly Phe Asn Ala He Arg Leu 

171 180 189 198 207 216 

CCC TTC TGT ACC CAG TCA GTA AAA CCG GGG ACG ATG CCA ACG GCG ATT GAC TAC 



Pro Phe Cys Thr Gin Ser Val Lys Pro Gly Thr Met Pro Thr Ala He Asp Tyr 

225 234 243 252 261 270 

GCC AAG AAC CCA GAC CTC CAG GGT CTT GAC AGC GTC CAG ATA ATG GAG AAA ATA 



Ala Lys Asn Pro Asp Leu Gin Gly Leu Asp Ser Val Gin He Met Glu Lys He 

279 288 297 306 315 324 

ATC AAG AAG GCT GGA GAC CTG GGC ATA TTC GTG CTC CTC GAC TAC CAC AGA ATA 



He Lys Lys Ala Gly Asp Leu Gly He Phe Val Leu Leu Asp Tyr His Arg He 
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333 342 351 360 369 378 

GGA TGC AAC TTC ATA GAA CCC CTA TGG TAG ACC GAC AGC TTC TCG GAG CAG GAC 



Gly Cys Asn Phe lie Glu Pro Leu Trp Tyr Thr Asp Ser Phe Ser Glu Gin Asp 

387 396 405 414 423 432 

TAC ATA AAC ACC TGG GTT GAA GTC GCC CAG AGG TTC GGC AAG TAC TGG AAC GTT 



Tyr lie Asn Thr Trp Val Glu Val Ala Gin Arg Phe Gly Lys Tyr Trp Asn Val 

441 450 459 468 477 486 

ATC GGC GCG GAC CTG AAG AAC GAA CCC CAC AGC TCA AGC CCC GCA CCT GCC GCC 



lie Gly Ala Asp Leu Lys Asn Glu Pro His Ser Ser Ser Pro Ala Pro Ala Ala 

495 504 513 522 531 540 

TAC ACT GAC GGA AGT GGG GCC ACG TGG GGA ATG GGC AAC AAC GCC ACC GAC TGG 



Tyr Thr Asp Gly Ser Gly Ala Thr Trp Gly Met Gly Asn Asn Ala Thr Asp Trp 

549 558 567 576 5S5 594 

AAC CTG GCG GCT GAG AGG ATA GGA AGG GCA ATT CTG GAG GTT GCC CCA CAA TGG 



Asn Leu Ala Ala Glu Arg He Gly Arg Ala He Leu Glu Val Ala Pro Gin Trp 

603 612 621 630 639 648 

GTT ATA TTT GTT GAG GGA ACC CAG TTC ACC ACC CCC GAG ATA GAC GGT AGG TAC 



Val He Phe Val Glu Gly Thr Gin Phe Thr Thr Pro Glu He Asp Gly Arg Tyr 

657 666 675 684 693 702 

AAG TGG GGC CAC AAC GCC TGG TGG GGC GGA AAC CTT ATG GGT GTT AGG AAG TAC 



Lys Trp Gly His Asn Ala Trp Trp Gly Gly Asn Leu Met Gly Val Arg Lys Tyr 
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711 720 729 738 747 756 

CCA GTT AAC CTG CCC AGG GAC AAG GTT GTT TAC AGC CCC CAA GTT TAC GGT TCA 



Pro Val Asn Leu Pro Arg Asp Lys Val Val Tyr Ser Pro Gin Val Tyr Gly Ser 

765 774 783 792 801 810 

GAA GTT TAC GAC CAG CCC TAC TTT GAC CCC GGT GAG GGG TTC CCC GAC AAC CTC 



Glu Val Tyr Asp Gin Pro Tyr Phe Asp Pro Gly Glu Gly Phe Pro Asp Asn Leu 

819 828 837 846 855 864 

CCC GAA ATA TGG TAC CAC CAC TTC GGC TAC GTA AAG CTT GAT CTC GGT TAC CCT 



Pro Glu lie Trp Tyr His His Phe Gly Tyr Val Lys Leu Asp Leu Gly Tyr Pro 

873 882 891 900 909 918 

GTT GTT ATA GGT GAG TTC GGA GGC AAG TAC GGC CAT GGG GGA GAC CCG AGG GAT 



Val Val lie Gly Glu Phe Gly Gly Lys Tyr Gly His Gly Gly Asp Pro Arg Asp 

927 936 945 954 963 972 

GTC ACT TGG CAG AAC AAG ATA ATA GAC TGG ATG ATC CAG AAC AAA TTC TGT GAC 



Val Thr Trp Gin Asn Lys lie lie Asp Trp Met lie Gin Asn Lys Phe Cys Asp 

981 990 999 1008 1017 1026 

TTC TTC TAC TGG AGC TGG AAC CCA AAC AGC GGT GAC ACC GGT GGA ATT CTG AAG 



Phe Phe Tyr Trp Ser Trp Asn Pro Asn Ser Gly Asp Thr Gly Gly lie Leu Lys 

1035 1044 1053 1062 1071 1080 

GAT GAC TGG ACG AC A ATA TGG GAG GAC AAG TAC AAC AAC CTG AAG AGG CTC ATG 



Asp Asp Trp Thr Thr He Trp Glu Asp Lys Tyr Asn Asn Leu Lys Arg Leu Met 
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1089 1098 1107 1116 1125 1134 

GAC AGC TGT TCT GGA AAC GCC ACT GCC CCG TCC GTC CCC ACG ACA ACT ACA ACA 



Asp Ser Cys Ser Gly Asn Ala Thr Ala Pro Ser Val Pro Thr Thr Thr Thr Thr 

1143 1152 1161 1170 1179 1188 

ACA AGC ACA CCG CCA ACG ACC ACA ACG ACT ACA ACA TCC ACT CCA ACG ACC ACT 



Thr Ser Thr Pro Pro Thr Thr Thr Thr Thr Thr Thr Ser Thr Pro Thr Thr Thr 

1197 1206 1215 1224 1233 1242 

ACC CAG ACC CCG ACC ACC ACT ACT CCA ACT ACG ACA ACC ACC ACG ACC ACA ACT 



Thr Gin Thr Pro Thr Thr Thr Thr Pro Thr Thr Thr Thr Thr Thr Thr Thr Thr 
1251 1260 1269 1278 1287 1296 

CCT TCA AAT AAC GTC CCA TTT GAA ATT GTG AAC GTT CTC CCG ACT AGC TCC CAG 



Pro Ser Asn Asn Val Pro Phe Glu lie Val Asn Val Leu Pro Thr Ser Ser Gin 

1305 1314 1323 1332 1341 1350 

TAC GAG GGA ACC AGC GTG GAG GTT GTA TGT GAT GGA ACC CAG TGT GCC TCC AGC 



Tyr Glu Gly Thr Ser Val Glu Val Val Cys Asp Gly Thr Gin Cys Ala Ser Ser 

1359 1368 1377 1386 1395 1404 

GTT TGG GGA GCT CCG AAC CTC TGG GGA GTC GTT AAA ATC GGA AAC GCC ACC ATG 



Val Trp Gly Ala Pro Asn Leu Trp Gly Val Val Lys lie Gly Asn Ala Thr Met 

1413 1422 1431 1440 1449 1458 

GAC CCC AAC GTT TGG GGC TGG GAG GAC GTT TAC AAG ACT GCA CCC CAG GAC ATT 



Asp Pro Asn Val Trp Gly Trp Glu Asp Val Tyr Lys Thr Ala Pro Gin Asp He 
1467 1476 1485 1494 1503 1512 
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GGA ACC GGC AGC ACA AAG ATG GAG ATA AGG AAC GGG GTG CTC AAG GTT ACA AAC 



Gly Thr Gly Ser Thr Lys Met Glu lie Arg Asn Gly Val Leu Lys Val Thr Asn 

1521 1530 1539 1548 1557 1566 

CTC TGG AAC ATC AAC ATG CAT CCG AAG TAT AAC ACA ATG GCA TAC CCG GAG GTC 



Leu Trp Asn lie Asn Met His Pro Lys Tyr Asn Thr Met Ala Tyr Pro Glu Val 

1575 1584 1593 1602 1611 1620 

ATA TAC GGC GCC AAG CCT TGG GGC AAC CAG CCA ATA AAC GCT CCG AAC TTC GTG 



lie Tyr Gly Ala Lys Pro Trp Gly Asn Gin Pro lie Asn Ala Pro Asn Phe Val 

1629 1638 1647 1656 1665 1674 

CTC CCG ATA AAG GTC TCC CAG CTT CCG AGG ATA CTC GTT GAC ACA AAG TAC ACG 



Leu Pro lie Lys Val Ser Gin Leu Pro Arg lie Leu Val Asp Thr Lys Tyr Thr 
1683 1692 1701 1710 1719 1728 

CTC GAA AAG AGC TTC CCG GGA AAC AAC TTC GCC TTT GAG GCC TGG CTC TTC AAG 



Leu Glu Lys Ser Phe Pro Gly Asn Asn Phe Ala Phe Glu Ala Trp Leu Phe Lys 

1737 1746 1755 1764 1773 1782 

GAT GCC AAC AAC ATG AGG GCA CCA GGC CAG GGG GAC TAC GAG ATA ATG GTA CAG 



Asp Ala Asn Asn Met Arg Ala Pro Gly Gin Gly Asp Tyr Glu lie Met Val Gin 

1791 1800 1809 1818 1827 1836 

CTC TAC ATC GAG GGC GGC TAT CCT GCG GGC TAC GAC AAG GGG CCA GTT CTC ACC 



Leu Tyr lie Glu Gly Gly Tyr Pro Ala Gly Tyr Asp Lys Gly Pro Val Leu Thr 



1845 1854 1863 1872 1881 1890 

GTT GAT GTT CCG ATA ATC GTC GAT GGA AGG CTT GTA AAC CAG ACT TTT GAG CTC 
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Val Asp Val Pro lie lie Val Asp Gly Arg Leu Val Asn Gin Thr Phe Glu Leu 

1899 1908 1917 1926 1935 1944 

TAC GAC GTC ATA GCG GAT GCC GGA TGG AGG TTC TTC ACC TTC AAG CCA ACT AAG 



Tyr Asp Val lie Ala Asp Ala Gly Trp Arg Phe Phe Thr Phe Lys Pro Thr Lys 

1953 1962 1971 1980 1989 1998 

AAC TAC AAC GGC TCA GAG GTT GTG TTC GAC TAC ACC AAA TTC ATA GAA ATA GTT 



Asn Tyr Asn Gly Ser Glu Val Val Phe Asp Tyr Thr Lys Phe He Glu He Val 

2007 2016 2025 2034 2043 2052 

GAC AAC TAC CTC GGC GGT GGC AGC CTC ACG AAC CAC TAC CTG ATG TCC CTG GAA 



Asp Asn Tyr Leu Gly Gly Gly Ser Leu Thr Asn His Tyr Leu Met Ser Leu Glu 

2061 2070 2079 2088 2097 2106 

TTC GGT ACC GAG ATA TAC ACC AAC GGG TGC ACC TCA TTC CCA TGC ACA GTG GAC 



Phe Gly Thr Glu He Tyr Thr Asn Gly Cys Thr Ser Phe Pro Cys Thr Val Asp 
2115 . 2124 2133 2142 2151 2160 

GTA AGG TGG ACC CTT GAC AAG TAC AGG TTC ATC CTG GCC CCA GGA ACA ATG GCC 



Val Arg Trp Thr Leu Asp Lys Tyr Arg Phe He Leu Ala Pro Gly Thr Met Ala 

2169 2178 2187 2196 2205 2214 

ACT GAG GAG GCC ATG AGA GTT CTC GTC GGA GAG GTC CAG CCT CCC GCT TCC ACA 



Thr Glu Glu Ala Met Arg Val Leu Val Gly Glu Val Gin Pro Pro Ala Ser Thr 

2223 2232 2241 2250 2259 2268 

ACA ACA TCG CAG ACG ACT ACT TCA ACC ACA ACC CCA ACG CCC ACT ACC ACT ACT 
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Thr Thr Ser Gin Thr Thr Thr Ser Thr Thr Thr Pro Thr Pro Thr Thr Thr Thr 

2277 2286 2295 2304 2313 2322 

ACG ACT CAG ACT TCA ACC ACC ACT ACA ACC ACC TCA CCG CCG ACA ACC ACC GCA 



Thr Thr Gin Thr Ser Thr Thr Thr Thr Thr Thr Ser Pro Pro Thr Thr Thr Ala 

2331 2340 2349 2358 2367 2376 

CCT GCT CAG GAC GTA ATT AAG CTC AGG TAC CCG GAC GAT GGG CAG TGG CCC GAG 



Pro Ala Gin Asp Val lie Lys Leu Arg Tyr Pro Asp Asp Gly Gin Trp Pro Glu 

2385 2394 2403 2412 2421 2430 

GCC CCA ATT GAC AGG GAT GGA GAC GGA AAC CCA GAG TTC TAC ATA GAA ATA AAC 



Ala Pro lie Asp Arg Asp Gly Asp Gly Asn Pro Glu Phe Tyr lie Glu lie Asn 

2439 2448 24S7 2466 2475 2484 

CCG TGG AAC ATA CTG AGC GCT GAA AGC TAC GCC GAG ATG ACC TAC AAC TTG AGC 



Pro Trp Asn He Leu Ser Ala Glu Ser Tyr Ala Glu Met Thr Tyr Asn Leu Ser 

2493 2502 2511 2520 2529 

AGC GGG GTT CTC CAC TAC GTC CAG GCC CTG GAT AGT ATA TGA TGA 3' 



Ser Gly Val Leu His Tyr Val Gin Ala Leu Asp Ser He *** *** 
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Figure IB 

(SEQ ID NO:3 - nucleotide sequence and SEQ ID NO:4 - amino acid sequence) 
OC9a (clone # 27GA1) Glycosidase 
1 

ATG CCA ACC AAT GTA TTT TTC AAC GCC CAT CAC TCG CCG GTT GGG GCG TTT 
Met Pro Thr Asn Val Phe Phe Asn Ala His His Ser Pro Val Gly Ala Phe 



GCC AGC TTT ACG CTA GGG TTT CCG GGA AAA AGC GGA GGA CTG GAC TTG GAA 
Ala Ser Phe Thr Leu Gly Phe Pro Gly Lys Ser Gly Gly Leu Asp Leu Glu 



CTT GCC CGA CCG CCA CGG CAA AAT 
Leu Ala Arg Pro Pro Arg Gin Asn 

GAG CCG GGG CTG TAT CAT ATC CTT 
Glu Pro Gly Leu Tyr His He Leu 

GAA AGC AAA CGA TAT GAC ATT GAA 
Glu Ser Lys Arg Tyr Asp He Glu 



GTC TTT ATT GGC GTT GAG TCG CCG CAT 
Val Phe He Gly Val Glu Ser Pro His 

CCA TTC GCG GAA ACA GCA GGC GAG GAT 
Pro Phe Ala Glu Thr Ala Gly Glu Asp 

AAT CCT GAT CCG AAT CCG CAA AAA CCA 
Asn Pro Asp Pro Asn Pro Gin Lys Pro 



AAC ATC CTG ATT CCA TTT GCG AAA GAG CGG ATC GAA CGC GAA TTT CGC GTT 
Asn He Leu He Pro Phe Ala Lys Glu Arg He Glu Arg Glu Phe Arg Val 



GCC ACG GAT ACA TGG AAG GCC GGG GAC TTG ACG TTG ACG ATT TAT TCA CCG 
Ala Thr Asp Thr Trp Lys Ala Gly Asp Leu Thr Leu Thr He Tyr Ser Pro 
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GTG AAG GCC GTA CCA GAT CCG GAA 
Val Lys Ala Val Pro Asp Pro Glu 

GCG TTG GTT CCA GCT GTC ATT GTC 
Ala Leu Val Pro Ala Val He Val 

ACA AGA ACA CGA CGG GCG TTT TTC 
Thr Arg Thr Arg Arg Ala Phe Phe 

TCG ATG CGG GGG ATC GAT GAT ACA 
Ser Met Arg Gly He Asp Asp Thr 

GGG CGG ATT TTG GGC ATA GCA TCC 
Gly Arg He Leu Gly He Ala Ser 

CAT TTT AGC ATG GAG GAT ATC TTA 
His Phe Ser Met Glu Asp He Leu 

TTT GGG CTC GGG AAA GTC GGT GCA 
Phe Gly Leu Gly Lys Val Gly Ala 

AAG AAA ACG TAT CAA TTT GCT GTT 
Lys Lys Thr Tyr Gin Phe Ala Val 



PCT/US97/08793 

ACG GCC TCC GAG GAA GAA CTC AAG TTG 
Thr Ala Ser Glu Glu Glu Leu Lys Leu 

GAG ATG ACG ATC GAT AAT ACG AAC GGA 
Glu Met Thr He Asp Asn Thr Asn Gly 

GGA TTC GAA GGC ACT GAC CCG TAT ACC 
Gly Phe Glu Gly Thr Asp Pro Tyr Thr 

TGC CCG CAG CTG CGC GGT GTC GGT CAA 
Cys Pro Gin Leu Arg Gly Val Gly Gin 

AAG GAT GAG GGC GTT CGT TCA GCA CTG 
Lys Asp Glu Gly Val Arg Ser Ala Leu 

ACG GCG ACT CTC GAA GAA AAC TGG ACG 
Thr Ala Thr. Leu Glu Glu Asn Trp Thr 

TTA ATT GCG GAT GTG CCG GCG GGA GAA 
Leu He Ala Asp Val Pro Ala Gly Glu 

TGC TTC TAT CGT GGG GGT TGT GTG ACG 
Cys Phe Tyr Arg Gly Gly Cys Val Thr 
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GCG GGA ATG GAT GCC TCT TAT TTT 
Ala Gly Met Asp Ala Ser Tyr Phe 

GAA GTC GGT CTT TAT GCG TTA GAG 
Glu Val Gly Leu Tyr Ala Leu Glu 

TTC CGT TCG AAT GAA CTC ATT GAA 
Phe Arg Ser Asn Glu Leu lie Glu 

TTT ATG ATG GCG CAC GCG ATC CGT 
Phe Met Met Ala His Ala lie Arg 

GAG CAT GAA GGA AAG CCG ATT TGG 
Glu His Glu Gly Lys Pro lie Trp 

ATG AAT ACG TTT GAT CTC ACC GTC 
Met Asn Thr Phe Asp Leu Thr Val 

AAT CCG TGG ACG GTG AAA AAT GTG 
Asn Pro Trp Thr Val Lys Asn Val 



TAC ACC CGT TTC TTC CAT AAT ATC GAA 
Tyr Thr Arg Phe Phe His Asn lie Glu 

CAG GCC GAG GTG TTA AAA GAG CAG GCG 
Gin Ala Glu Val Leu Lys Glu Gin Ala 

AAA GAA TGG CTC TCC GAT GAT CAA AAG 
Lys Glu Trp Leu Ser Asp Asp Gin Lys 

AGC TAC TAT GGC AAT ACA CAG CTG CTT 
Ser Tyr Tyr Gly Asn Thr Gin Leu Leu 

GTC GTC AAT GAA GGC GAG TAC CGG -ATG 
Val Val Asn Glu Gly Glu Tyr Arg Met 

GAC CAG CTC TTT TTT GAA TTG AAA ATG 
Asp Gin Leu Phe Phe Glu Leu Lys Met 

CTT GAC TTT TAT GTC GAG CGC TAC AGC 
Leu Asp Phe Tyr Val Glu Arg Tyr Ser 



TAT GAG GAT CGT GTC CGT TTC CCA GGA GAT GAG ACG GAA TAC CCC GGC GGC 
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Tyr Glu Asp Arg Val Arg Phe Pro 

ATC AGC TTC ACT CAC GAT ATG GGA 
He Ser Phe Thr His Asp Met Gly 

TAC TCG TCA TAT GAG CTA TAC GGG 
Tyr Ser Ser Tyr Glu Leu Tyr Gly 

CAC GAA CAG CTC -GTC AAC TGG GTG 
His Glu Gin Leu Val Asn Trp Val 

ACG AAA GAC TGG GCA TGG CGC GAC 
Thr Lys Asp Trp Ala Trp Arg Asp 

CTC GAA AGC ATG GTG CGC CGC GAT 
Leu Glu Ser Met Val Arg Arg Asp 

GTG ATG GGG CTT GAC AGC ACC CGC 
Val Met Gly Leu Asp Ser Thr Arg 

TAT GAT AGT TTG GAT GTT TCT CTT 
Tyr Asp Ser Leu Asp Val Ser Leu 



PCI7US97/08793 

Gly Asp Glu Thr Glu Tyr Pro Gly Gly 

GTC GCC AAC ACG TTC TCA CGC CCG CAT 
Val Ala Asn Thr Phe Ser Arg Pro His 

ATC AGC GGC TGC TTT TCA CAT ATG ACG 
He Ser Gly Cys Phe Ser His Met Thr 

CTT TGC GCA GCG GTA TAC ATC GAA CAA 
Leu Cys Ala Ala Val Tyr He Glu Gin 

CGG CGG CTT ACG ATC TTG GAA CAA TGT 
Arg Arg Leu Thr He Leu Glu Gin Cys 

CAT CCG GAT CCA GAA AAG CGG AAC GGC 
His Pro Asp Pro Glu Lys Arg Asn Gly 

ACG ATG GGT GGA GCG GAA ATC ACA ACG 
Thr Met Gly Gly Ala Glu He Thr Thr 

GGC CAG GCG CGC AAC AAT TTA TAT TTG 
Gly Gin Ala Arg Asn Asn Leu Tyr Leu 
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GCA GGA AAA TGT TGG GCT GCC TAT 
Ala Gly Lys Cys Trp Ala Ala Tyr 

GTC GGC AAA GAA GAA CTG GCT GCA 
Val Gly Lys Glu Glu Leu Ala Ala 

GCC GCG ACG ATT GTC AGT CAC GTG 
Ala Ala Thr lie Val Ser His Val 

ATG GGA GAA GGA AAT GAC TCG AAA 
Met Gly Glu Gly Asn Asp Ser Lys 

TTT CCT TAC TTT ACG AAC TGC CAT 
Phe Pro Tyr Phe Thr Asn Cys His 

GGA GAC TAT ATT CGT GCA CTG CGA 
Gly Asp Tyr lie Arg Ala Leu Arg 

GGA ATT TAC CTA TTC CCG GAC GGG 
Gly lie Tyr Leu Phe Pro Asp Gly 

CAA CTC GTG GTT GAG CAA AAT TTA 
Gin Leu Val Val Glu Gin Asn Leu 
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GTG GCG CTC GAA AAG TTG TTC CGC GAT 
Val Al'a Leu Glu Lys Leu Phe Arg Asp 

TTG GCA AGG GAG CAG GCG GAA AAA TGC 
Leu Ala Arg Glu Gin Ala Glu Lys Cys 

ACG GAG GAC GGG TAT ATC CCA GCC GTG 
Thr Glu Asp Gly Tyr lie Pro Ala Val 

ATC ATT CCG GCT ATT GAG GGG CTT GTG 
lie lie Pro Ala lie Glu Gly Leu Val 

GAG GCG TTA AGA GAA GAC GGA CGT TTT 
Glu Ala Leu Arg Glu Asp Gly Arg Phe 

CAA CAT TTG CAA TAT GTG TTG CGG GAA 
Gin His Leu Gin Tyr Val Leu Arg Glu 

GGA TGG AAA ATT TGC CTC GAC AAG CAA 
Gly Trp Lys He Cys Leu Asp Lys Gin 

CTT ATG CCA GTT TAT TGC CCG CCG CAT 
Leu Met Pro Val Tyr Cys Pro Pro His 
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TTT AGG GTG GGA ATG GGA TGA 1958 
Phe Arg Val Gly Met Gly END 
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Figure 1C 

(SEQ ID NO:5 - nucleotide sequence and SEQ ID NO: 6 - amino acid sequence) 
Bankia gouldi mix (Clone # 37GP2) Glycosidase 
i 

atg ttg aaa aaa ctg gct tta gca gcc ggg atc gca gca gca aca ctg gct 

Met Leu Lys Lys Leu Ala Leu. Ala Ala Gly lie Ala Ala Ala Thr Leu Ala 



GCA TCC GGT TCC CAT GGG CAG ACG TTC GCG TAC GGC GAA GCT CTG CAA AAA 
Ala Ser Gly Ser His Gly Gin Thr Phe Ala Tyr Gly Glu Ala Leu Gin Lys 



TCC ATC TAT TTT TAT GAG GCT CAA 
Ser lie Tyr Phe Tyr Glu Ala Gin 

CGC GTT GCC TGG CGT GGC GAC TCA 
Arg Val Ala Trp Arg Gly Asp Ser 

CTG GAT TTA CGC GGT GGC TGG TTC 
Leu Asp Leu Arg Gly Gly Trp Phe 



CAG GCC GGC CCA CTC CCG GAA TGG AAC 
Gin Ala Gly Pro Leu Pro Glu Trp Asn 

GTT CCT GAT GAC GGT GCC GAC GTC GGA 
Val Pro Asp Asp Gly Ala Asp Val Gly 

GAT GCG GGC GAC CAC GTT AAG TTT GGC 
Asp Ala Gly Asp His Val Lys Phe Gly 



TTT CCA ATG GCC GCG TCA GCG ACA CTC GTC GCC TGG GGA GGC GTC GAT TAC 
Phe Pro Met Ala Ala Ser Ala Thr Leu Val Ala Trp Gly Gly Val Asp Tyr 



AAA GAC GCG TAC GAA CAG TCG GGG CAA ATG GAA CAT CTG CGC AAC AAC CTG 
Lys Asp Ala Tyr Glu Gin Ser Gly Gin Met Glu His Leu Arg Asn Asn Leu 
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CGC TTC GTC AAT GAC TAC TTT ATC 
Arg Phe Val Asn Asp Tyr Phe lie 

TAC GGG CAG GTT GGC GAT GGC AGT 
Tyr Gly Gin Val Gly Asp Gly Ser 

GAG GTT CTG CAC CAC AAG ATC CCC 
Glu Val Leu His His Lys lie Pro 

GAA AGC TGC CCG GGT ACC GAT CTG 
Glu Ser Cys Pro Gly Thr Asp Leu 

GCG TCT GCG ATG GTT TTT CAG GGT 
Ala Ser Ala Met Val Phe Gin Gly 

ATC ACT CAC GCC AAA CAG CTG TGG 
lie Thr His Ala Lys Gin Leu Trp 

ACC GGT ACA GAT ACA GCC TAT TCC 
Thr Gly Thr Asp Thr Ala Tyr Ser 

TAT ACG TCG ACG TAT GGC GTT TAC 
Tyr Thr Ser Thr Tyr Gly Val Tyr 
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AGC GCG CAC CCC GCT CCG AAC GTG CTT 
Ser Ala His Pro Ala Pro Asn Val Leu 

GCA GAC CAT ACC TTC TGG GGT CCC GCT 
Ala Asp His Thr Phe Trp Gly Pro Ala 

GGC TCG CGC ATT TCT ATG AAG ATT GAC 
Gly Ser Arg lie Ser Met Lys lie Asp 

GCC GCA GAG ACC GCA GCA GCG ATG GCC 
Ala Ala Glu Thr Ala Ala Ala Met Ala 

GAG GAC GAT GCT TAC GCA GCA ACC CTG 
Glu Asp Asp Ala Tyr Ala Ala Thr Leu 

CAA TTT GCT GAT TCA ACC AAA GGC ACA 
Gin Phe Ala Asp Ser Thr Lys Gly Thr 

AAT TGC ATA ACA GGT GCA CAG GGC TTT 
Asn Cys lie Thr Gly Ala Gin Gly Phe 

TAC GAT GAA CTT GCC TGG GGT GCT CTC 
Tyr Asp Glu Leu Ala Trp Gly Ala Leu 
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TGG TTA TGG CGC GCA ACT GGA GAA GAC TTC TAC CTG GAA CAA GCC AAG CAT 
Trp Leu Trp Arg Ala Thr Gly Glu Asp Phe Tyr Leu Glu Gin Ala Lys His 



TAC TAC GGT TTG ATG GGC TTT GAA AAC 
Tyr Tyr Gly Leu Met Gly Phe Glu Asn 

TGG TCG CTT GGC TGG AAC GAT AAA GCG 
Trp Ser Leu Gly Trp Asn Asp Lys Ala 

GCA CTT GTA GGT GAC GAG GTT TAC CAC 
Ala Leu Val Gly Asp Glu Val Tyr His 



CAG ACG ACA ACT CCG GTA TAT ACC 
Gin Thr Thr Thr Pro Val Tyr Thr 

TAT GCC GTT TAT GTA CTT ATG GCC 
Tyr Ala Val Tyr Val Leu Met Ala 

GCA GAT GCA CAG CGC TAC CTG GAT 
Ala Asp Ala Gin Arg Tyr Leu Asp 



CAC TGG AGC GTC GGC GAG GGT AAC CGC 
His Trp Ser Val Gly Glu Gly Asn Arg 

GAC TCC TGG GGG GTA AAC CGC TAT GCG 
Asp Ser Trp Gly Val Asn Arg Tyr Ala 

TTT TAT GCA GAT GCG ATT GGC AGT GAC 
Phe Tyr Ala Asp Ala lie Gly Ser Asp 

AAT TTT GGT AAG AAG CAG ATC GAT CAT 



ACA CCC AAT GGG CTG ATT CTG GTC 
Thr Pro Asn Gly Leu lie Leu Val 

GCC AAC GCG GGT TAT CTC GCA CTC 
Ala Asn Ala Gly Tyr Leu Ala Leu 

CAC CCC CTT TAT GAT CGT TAC CAC 
His Pro Leu Tyr Asp Arg Tyr His 

ATC CTG GGC GAC AAC CCT GAC AAC 
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Asn Phe Gly Lys Lys Gin lie Asp 

CAA AGC TAC GTC GTC GGC TTT GGC 
Gin Ser Tyr Val Val Gly Phe Gly 

CGT GGC TCC CAC GGT TCC TGG TCC 
Arg Gly Ser His Gly Ser Trp Ser 

CGC CAT GTG CTA TAC GGC GCA GTT 
Arg His Val Leu Tyr Gly Ala Val 

TAT GAA GAA GAC CGC AAT GAC TAT 
Tyr Glu Glu Asp Arg Asn Asp Tyr 

AAC TCA GGC TTC ACC AGT GCC GTC 
Asn Ser Gly Phe Thr Ser Ala Val 

GCG CCC CTG GCG AAC TTC CCG CCT 
Ala Pro Leu Ala Asn Phe Pro Pro 

GTG GGG GCC AAG ATC AAT TCC TCT 
Val Gly Ala Lys He Asn Ser Ser 
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His He Leu Gly Asp Asn Pro Asp Asn 

GAT AAT TTC CCA ATC AAT GTT CAC CAC 
Asp Asn Phe Pro He Asn Val His His 

GAC AGC ATT TCC AAC CCG GTT AAT CAA 
Asp Ser He Ser Asn Pro Val Asn Gin 

GCC GGT GGT CCG CAG GGC GAT ACA GGC 
Ala Gly Gly Pro Gin Gly Asp Thr Gly 

GTG CAG AAT GAG GTC GCA ACA GAC TAC 
Val Gin Asn Glu Val Ala Thr Asp Tyr 

GCT GCA CTT TAT GAT CAC TAT GGT GGC 
Ala Ala Leu Tyr Asp His Tyr Gly Gly 

CCC GAA CCA GAG TCG GTG GAG TAT CTG 
Pro Glu Pro Glu Ser Val Glu Tyr Leu 

GGC AAC CGC TTC GTG GAA ATG AAA GCC 
Gly Asn Arg Phe Val Glu Met Lys Ala 
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GTT ATT CAA AAC CAC AGC ACA ACA 
Val He Gin Asn His Ser Thr Thr 

ATG CGC TAT TTC TAT GAT CTG AGC 
Met Arg Tyr Phe Tyr Asp Leu Ser 

AAT GAT CTA ACG GTG GCG TCC GGA 
Asn Asp Leu Thr Val Ala Ser Gly 

CTG CAA CAT TGG GAT GGC AAC GTC 
Leu Gin His Trp Asp Gly Asn Val 

GAT GTG GTA TTT CCC GGT GGT CAG 
Asp Val Val Phe Pro Gly Gly Gin 

CGC GTG TCC CTG CCA ACC ACA TCC 
Arg Val Ser Leu Pro Thr Thr Ser 

GAC CCC TCG TTT GAT CCA AGT TAT 
Asp Pro Ser Phe Asp Pro Ser Tyr 

GGT ATC GAC GCG CCG AAA ATT CCA 
Gly He Asp Ala Pro Lys He Pro 



rci/usyv/iitt'/so 

CCC GCC CAA GGT AAA GAC GAC CTT TAC 
Pro Ala Gin Gly Lys Asp Asp Leu Tyr 

GAA GTA TTT GCC GCA GGC TAC AGT TTG 
Glu Val Phe Ala Ala Gly Tyr Ser Leu 

TAC AAC CAA GCC TCG GAT GTG AAT GGC 
Tyr Asn Gin Ala Ser Asp Val Asn Gly 

TAC TAT GTG GAA GCC CAG TTC TAT GAC 
Tyr Tyr Val Glu Ala Gin Phe Tyr Asp 

TCC GCG CAC CGA CGG GAA GTA CAA TTT 
Ser Ala His Arg Arg Glu Val Gin Phe 

AAT CTT GCC GAG TGG GAC AAC ACG AAC 
Asn Leu Ala Glu Trp Asp Asn Thr Asn 

TTA ACG GTC GAT AGT AGT CTG ACT TAC 
Leu Thr Val Asp Ser Ser Leu Thr Tyr 

CTC TAC GAC GCC AAC GGC CTG CTC TGG 
Leu Tyr Asp Ala Asn Gly Leu Leu Trp 
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GGC GAG GAG CCA CCC CGT GGC GGA 
Gly Glu Glu Pro Pro Arg Gly Gly 

TCG TCC TCT AGC TCA TCC AGC AGT 
Ser Ser Ser Ser Ser Ser Ser Ser 

TCG TCC TCG AGT AAT TCG TCC TCT 
Ser Ser Ser Ser Asn Ser Ser Ser 

TCG TCG TCT AAC AGC AGT TCC TCG 
Ser Ser Ser Asn Ser Ser Ser Ser 

AGT TCG TCG AGT TCG GGC GGC ACC 
Ser Ser Ser Ser Ser Gly Gly Thr 

TGG ACC GCA CGT GAC TGG GCC GGT 
Trp Thr Ala Arg Asp Trp Ala Gly 

GAT TTG ATG GTT TAC CAA GGT ACT 
Asp Leu Met Val Tyr Gin Gly Thr 

AGT GTG CCT GGC AGT GAT GCA TCC 



PCT/US97/U8793 

ACT TCC TCC AGC TCA TCG TCG AGC AGT 
Thr Ser Ser Ser Ser Ser Ser Ser Ser 

TCA TCG TCG AGC AGC TCC TCG AGC AGT 
Ser Ser Ser Ser Ser Ser Ser Ser Ser 

AGC TCG TCC AGC TCT TCG TCG AAT TCT 
Ser Ser Ser Ser Ser Ser Ser Asn Ser 

TCC AGC TCA AGC TCA TCG AGC AGT TCC 
Ser Ser Ser Ser Ser Ser Ser Ser Ser 

TGT GCG GAC GTG AAC GTA TAC CCC AAC 
Cys Ala Asp Val Asn Val Tyr Pro Asn 

GGA GTA CCG AAC CAC GCG GAA GCC GGT 
Gly Val Pro Asn His Ala Glu Ala Gly 

GTC TAC CAA GCT AAT TGG TAC ACC AAC 
Val Tyr Gin Ala Asn Trp Tyr Thr Asn 

TGG ACC AAC CAA GGG TTA TGT GCC GGC 
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Ser Val Pro Gly Ser Asp Ala Ser Trp Thr Asn Gin Gly Leu Cys Ala Gly 

GGC GGA TCC AGC TCC AGC AGC TCA TCA TCC AGC TCA AGC AGC TCT TCG TCC 
Gly Gly Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 

AGC AGC AGC TCA AGC TCG TCC AGT GGT GCG TCC GGT TCA TCC TCC AGC TCG 
Ser Ser Ser Ser Ser Ser Ser Ser Gly Ala Ser Gly Ser Ser Ser Ser Ser 

AGC AGT TCG TCC TCG TCA AGT TCG AGC AGC AGC TCT TCG AGT TCG TCT TCT 
Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 

CGT GGC GGC GCC ATG TGT AAC TGG TAT GGC TGG CAA GTA CCT ATT TGT GAA 
Gly Gly Gly Ala Met Cys Asn Trp Tyr Gly Trp Gin Val Pro He Cys Glu 

AAC ACC CCA TCT GGC TGG GGC AAC GAA AAT GGC CAA AC A TGT GTC GGC CCC 
Asn Thr Pro Ser Gly Trp Gly Asn Glu Asn Gly Gin Thr Cys Val Gly Pro 

GAT ACT TGC CAA GAG GTC GTC AAC TAA 2627 
Asp Thr Cys Gin Glu Val Val Asn END 
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Figure ID 

(SEQ ID NO:7 - nucleotide sequence and SEQ ID NO:8 - amino acid sequence) 
Banki gouldi mix (Clone # 37GP3) Glycosidase 
1 

ATG AAG ATG ACC TAC ATG CAT CCG GCT GAA GAT ACT TAC TCG TTT GGT CAA 
Met Lys Met Thr Tyr Met His Pro Ala Glu Asp Thr Tyr Ser Phe Gly Gin 



GCG GAT CAG TTG GTC AAC TGG GCG AAA 
Ala Asp Gin Leu Val Asn Trp Ala Lys 

CAC ACT CTG GTT TGG CAC TCC GAA TAC 
His Thr Leu Val Trp His Ser Glu Tyr 



GCG AAT GGT ATT GGC GTG CAC GGC 
Ala Asn Gly lie Gly Val His Gly 

CAG GTA CCC AAT TGG ATG AAA AAT 
Gin Val Pro Asn Trp Met Lys Asn 



TAC TCT GGT GAT GCA ACT GCA TTC CAA ACC ATG CTC AAC ACC CAT GTG AAA 
Tyr Ser Gly Asp Ala Thr Ala Phe Gin Thr Met Leu Asn Thr His Val Lys 



ACT GTG GCT GAG CAT TTT GCT GGC GAA CTG GAC AGC TGG GAC GTT GTG AAT 
Thr Val Ala Glu His Phe Ala Gly Glu Leu Asp Ser Trp Asp Val Val Asn 



GAA GTG CTG GAG CCG GGC TCC AAT GGT TGC TGG CGT GAA AAC TCT CTG TTC 
Glu Val Leu Glu Pro Gly Ser Asn Gly Cys Trp Arg Glu Asn Ser Leu Phe 



TAC CAG AAG CTT GGC AAA GAC TTT GTC GCG AAC GCA TTC CGT 
Tyr Gin Lys Leu Gly Lys Asp Phe Val Ala Asn Ala Phe Arg 



GCA GCT CGC 



Ala Ala Arg 
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GAG GGC GAT CCC AAT GCA GAC TTG 
Glu Gly Asp Pro Asn Ala Asp Leu 

GGT GTA ACT TCC GAT GAG AAG TTC 
Gly Val Thr Ser Asp Glu Lys Phe 

CTT CTG GAA GCG GAC GTG CCG ATT 
Leu Leu Glu Ala Asp Val Pro lie 

CAG GCG ACG TGG CCT AGC AAT GCC 
Gin Ala Thr Trp Pro Ser Asn Ala 

GCG GAT CGC GGT CTG AAA GTT AAA 
Ala Asp Arg Gly Leu Lys Val Lys 

AAC CCT TAC GGA ACC ACT AAT TTC 
Asn Pro Tyr Gly Thr Thr Asn Phe 

GCC GCC GAG CTG CAG AAG CAG CGC 
Ala Ala Glu Leu Gin Lys Gin Arg 

GAT AAC GTA CCG GCC AAC CTG CGT 
Asp Asn Val Pro Ala Asn Leu Arg 
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TAT TAC AAC GAT TAC TCG ACT GAA AAT 
Tyr Tyr Asn Asp Tyr Ser Thr Glu Asn 

AGT TGT TTG TTG GAA CTA GTC GAT GAG 
Ser Cys Leu Leu Glu Leu Val Asp Glu 

ACA GGT GTT GGT TTC CAA ATG CAC GTG 
Thr Gly Val Gly Phe Gin Met His Val 

AAC ATC GGC AAG GCA TTC AAA GCC ATC 
Asn lie Gly Lys Ala Phe Lys Ala He 

ATT TCT GAG CTC GAT GTT CCT GTT AAC 
He Ser Glu Leu Asp Val Pro Val Asn 

CCG CAA TAC AGC AGT TTT ACC GCG GAA 
Pro Gin Tyr Ser Ser Phe Thr Ala Glu 

TAC AAG GGC ATT ATG CAA GCG TAC .CTT 
Tyr Lys Gly He Met Gin Ala Tyr Leu 

GGT GGT TTC ACC GTG TGG GGC GTT TGG 
Gly Gly Phe Thr Val Trp Gly Val Trp 
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GAT GGC GAT AGC TGG 
Asp Gly Asp Ser Trp 

AAC GAC TGG CCA CTG 
Asn Asp Trp Pro Leu 
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ATC ATG ACG TTC AGC CAG 
He Met Thr Phe Ser Gin 

TTG TTC ACC GGG CCG TAA 
Leu Phe Thr Gly Pro END 



FCT/US97/U8793 

TAC ACC AAC GCT AAC GCC 
Tyr Thr Asn Ala Asn Ala 

848 
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Figure IE 

(SEQ ID NO:9 - nucleotide sequence and SEQ ID NO: 10 - amino acid sequence) 
Teredinibacter, pure (Clone # 42GP1) Glycosidase 
i 

atg gga aca tct ctt atg atc aaa tct aca ctg aca ggt atg att act gct 
Met Gly Thr Ser Leu Met lie Lys Ser Thr Leu Thr Gly Met He Thr Ala 



GTT GCC GCC GCA GTT TTC ACC ACC TCT GCA GCT TTC GCG GAT GTA CCT CCG 
Val Ala Ala Ala Val Phe Thr Thr Ser Ala Ala Phe Ala Asp Val Pro Pro 



TTG ACA GTG AGC GGA AAT CAG GTT TTA AGT GGC GGT GAA GCA AAA AGC TTC 
Leu Thr Val Ser Gly Asn Gin Val Leu Ser Gly Gly Glu Ala Lys Ser Phe 



GCT GGT AAC AGC TTC TTT TGG AGC 
Ala Gly Asn Ser Phe Phe Trp Ser 

TAC AAC GCA GAA ACT GTG CGT TGG 
Tyr Asn Ala Glu Thr Val Arg Trp 



AAT ACC GGA TGG GGC CAG GAA CGT TTT 
Asn Thr Gly Trp Gly Gin Glu Arg Phe 

TTG AAA GAC GAC TGG AAC GCA ACC ATT 
Leu Lys Asp Asp Trp Asn Ala Thr He 



GTC CGC GCC GCT ATG GGC GTA GAC TTT GAT GGC AGC TAT ATC CCC GAG CAT 
Val Arg Ala Ala Met Gly Val Asp Phe Asp Gly Ser Tyr lie Pro Glu His 



GAA GAC GCC GAC CCC GAG GGT AAC GTC GCT CGC GTA CGT GCA TTG GTG GAT 
Glu Asp Ala Asp Pro Glu Gly Asn Val Ala Arg Val Arg Ala Leu Val Asp 
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GCA GCC ATC GCA GAA GAC ATG TAC 
Ala Ala lie Ala Glu Asp Met Tyr 

GCA GAA GAT TAC CAA GCC GAA TCT 
Ala Glu Asp Tyr Gin Ala Glu Ser 

CTG TAC GGT GGG TAC GAC AAT GTT 
Leu Tyr Gly Gly Tyr Asp Asn Val 

CAA ATC AGC TGG GAC AAT GTT ATT 
Gin lie Ser Trp Asp Asn Val lie 

GCT ATC CGC GCA ATC GAC CCG GAC 
Ala lie Arg Ala He Asp Pro Asp 

TGG TCA CAG GAC GTG GAC GCC GCT 
Trp Ser Gin Asp Val Asp Ala Ala 

AAT ATT GCG TAC ACC CTG CAC TTT 
Asn He Ala Tyr Thr Leu His Phe 

CGC GAT AAA GCG CGT AAC GCT ATG 
Arg Asp Lys Ala Arg Asn Ala Met 



PCT/US97/08793 

GTG ATT ATC GAT TTT CAC ACT CAC CAC 
Val He He Asp Phe His Thr His His 

ATC GAG TTC TTC GAA GAA ATG GCC ACA 
He Glu Phe Phe Glu Glu Met Ala Thr 

ATT TAT GAA ATC TAT AAC GAG CCC CTG 
He Tyr Glu lie Tyr Asn Glu Pro Leu 

*. 

AAA CCT TAT GCA GAA TCG GTG ATT GGC 
Lys Pro Tyr Ala Glu Ser Val He Gly 

AAC CTG ATT ATC GTC GGC ACG CCC ACT 
Asn Leu He He Val Gly Thr Pro Thr 

GCG CGC AAT CCA ATC ACC AGC TAC AGC 
Ala Arg Asn Pro He Thr Ser Tyr Ser 

TAC GCA GGC ACT CAC GGT TCA TGG TTG 
Tyr Ala Gly Thr His Gly Ser Trp Leu 

AAC AGT GGT ATT GCG CTG TTT GTG ACT 
Asn Ser Gly He Ala Leu Phe Val Thr 



WU 97/44361 

GAG TGG GGC ACC GTT 
Glu Trp Gly Thr Val 

ACT CAG CAA TGG ATG 
Thr Gin Gin Trp Met 
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AAT GCA GAT GGC GAT GGT 
Asn Ala Asp Gly Asp Gly 

GAC TTC CTC AAG CAG AAC 
Asp Phe Leu Lys Gin Asn 



FC"17USy7/U87V3 

GCG CCT GCA GTT AAC GAA 
Ala Pro Ala Val Asn Glu 

AAT ATC TCT CAC TTG AAC 
Asn He Ser His Leu Asn 



TGG TCC GTG AGT GAT AAA TTG GAA 
Trp Ser Val Ser Asp Lys Leu Glu 

CCC ATT AGC GGC TGG AAC GCT TCT 
Pro He Ser Gly Trp Asn Ala Ser 

AAG AAC ATC GTT TCC AAC TGG GGC 
Lys Asn He Val Ser Asn Trp Gly 



GGT GCG TCT ATC GTA CAA CCT GGC ACG 
Gly Ala Ser He Val Gin Pro Gly Thr 

GAC CTT ACG GCC TCC GGC ACA CTG GTT 
Asp Leu Thr Ala Ser Gly Thr Leu Val 

ACC ACA ATC GGT AAC GGC AGC TCC TCA 
Thr Thr He Gly Asn Gly Ser Ser Ser 



AGT TCA TCC AGC TCC TCT TCC AGC TCT TCA AGC AGT TCT TCT TCG AGC AGT 
Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 



TCC TCC TCC AGC AGC TCT TCC TCG 
Ser Ser Ser Ser Ser Ser Ser Ser 

GGC AAC TGT GCT GGA GTG AAT GTG 



TCA AGC AGC TCC GGA TCA ACT GGT GGC 
Ser Ser Ser Ser Gly Ser Thr Gly Gly 

TAC CCG AAC TGG ACC GCG CGT GAC TGG 



WU V 7/44J01 
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Gly Asn Cys Ala Gly Val Asn Val 

TCT GGC GGC GCC TAC AAC CAT GCG 
Ser Gly Gly Ala Tyr Asn His Ala 

AAC AGC CTG TAT CGT GCC AAC TGG 
Asn Ser Leu Tyr Arg Ala Asn Trp 

GCC TCC TGG ACT AGC CTT GGC GCC 
Ala Ser Trp Thr Ser Leu Gly Ala 

TCC AGC TCA AGC AGC TCC TCG TCA 
Ser Ser Ser Ser Ser Ser Ser Ser 

TCG TCT ACT GGC GGT GGC TCC AGC 
Ser Ser Thr Gly Gly Gly Ser Ser 

TCG TCT TCC AGC AGC TCT AGC AGC 
Ser Ser Ser Ser Ser Ser Ser Ser 

TGC AAC TGG TAC GGT CAG GGA ACC 
Cys Asn Trp Tyr Gly Gin Gly Thr 



rcT/usyv/uB'/yj 
Tyr Pro Asn Trp Thr Ala Arg Asp Trp 

AAC GCT GGC GAC CAA ATG GTC TAT CAA 
Asn Ala Gly Asp Gin Met Val Tyr Gin 

TAC ACC AAC AGC GTG CCT GGC AGC GAC 
Tyr Thr Asn Ser Val Pro Gly Ser Asp 

TGC GGA GGC AAC GGA AGT ACG ACC TCA 
Cys Gly Gly Asn Gly Ser Thr Thr Ser 

AGC AGC AGC TCT TCT TCC AGC AGC TCC 
Ser Ser Ser Ser Ser Ser Ser Ser Ser 

TCC TCC AGC AGT TCA TCT TCT TCA TCG 
Ser Ser Ser Ser Ser Ser Ser Ser Ser 

ACT GGT GGC GGT CAA TGT ACC GAA GTG 
Thr Gly Gly Gly Gin Cys Thr Glu Val 

TAC CCA CTG TGT AAC AAC ACC AGT GGT 
Tyr Pro Leu Cys Asn Asn Thr Ser Gly 
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TGG GGT TGG GAA AAC AAT CAG AGC 
Trp Gly Trp Glu Asn Asn Gin Ser 



FCl/USy7/U87yj 

TGT ATC GGC CGT CAA ACC TGT GAG TCA 
Cys He Gly Arg Gin Thr Cys Glu Ser 



CAG AAC GGT GGC GCT GGC GGC GTG GTG AGC AAC TGC ACC GGT TCG AGT ACA 
Gin Asn Gly Gly Ala Gly Gly Val Val Ser Asn Cys Thr Gly Ser Ser Thr 

TCC AGC AGC TCC TCT TCC AGC AGT AGT TCT TCC TCA AGT AGC AGC TCC AGT 
Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 

TCA TCC AGC AGC TCT TCA TCT GGC ACT GGT AGC AGT ACA TCT TCC AGC AGC 
Ser Ser Ser Ser Ser Ser Ser Gly Thr Gly Ser Ser Thr Ser Ser Ser Ser 

AGC TCT TCC AGC AGC TCC AGC TCA AGT ACC GGT TCC TCC GGT ATG CCT GGA 
Ser Ser Ser Ser Ser Ser Ser Ser Ser Thr Gly Ser Ser Gly Met Pro Gly 

CCA CGC GTG GAC AAC CCC TTC GCC GCT GCG CAG AAG TGG TAC ATA AAC CCA 
Pro Arg Val Asp Asn Pro Phe Ala Ala Ala Gin Lys Trp Tyr He Asn Pro 

ATG TGG TCA GCG AGT GCT GCA AAC GAA CCC GGC GGC TCT GTC ATT GCC AAC 
Met Trp Ser Ala Ser Ala Ala Asn Glu Pro Gly Gly Ser Val He Ala Asn 

GAA CCC TCG TTT GTA TGG ATG GAC CGT ATC GGC GCA ATC GAA GGG CCT GCT 
Glu Pro Ser Phe Val Trp Met Asp Arg He Gly Ala He Glu Gly Pro Ala 
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GAC GGT ATG GGC CTG CGC GAC CAC 
Asp Gly Met Gly Leu Arg Asp His 

GAC CTG TTC ATG TTT GTT GTG TAC 
Asp Leu Phe Met Phe Val Val Tyr 

CTC GCC TCC AAC GGT GAA CTG CGC 
Leu Ala Ser Asn Gly Glu Leu Arg 

AAG TCC GAC TAC ATC GCA CCT ATC 
Lys Ser Asp Tyr He Ala Pro He 

GCA GGT ATC AAA ATC GCT GCG GTT 
Ala Gly He Lys He Ala Ala Val 

GTT ACC AAT CTG AGC GAA CCT GAC 
Val Thr Asn Leu Ser Glu Pro Asp 

TAC CGC GAC GGC ATT CGT CAC GCT 
Tyr Arg Asp Gly He Arg His Ala 

GTA TAC TCC TAC GTG GAT ATT GCA 



TTG AAC GAA GCC CTT GCA CAA GGC GCC 
Leu Asn Glu Ala Leu Ala Gin Gly Ala 

GAC CTG CCA AAC CGT GAC TGT GCT GCA 
Asp Leu Pro Asn Arg Asp Cys Ala Ala 

ATC TCC GAA GAT GGC TTC AAC ATC TAC 
He Ser Glu Asp Gly Phe Asn He Tyr 

GTT GAA ATC ATC AGC GAC CCT GCA TAC 
Val Glu He He Ser Asp Pro Ala Tyr 

ATC GAG GTG GAC TCA CTG CCT AAC CTG 
lie Glu Val Asp Ser Leu Pro Asn Leu 

TGT CAG GAA GCA AAT GGT CCT GGC GGC 
Cys Gin Glu Ala Asn Gly Pro Gly Gly 

ATC ACT GAA CTG GGC AAA ATC CCC AAC 
lie Thr Glu Leu Gly Lys He Pro Asn 

CAC TCA GGC TGG CTG GGC TGG AAC GAC 



30/121 

Val Tyr Ser Tyr Val Asp He Ala 

AAC TTC GCG CAA GGC GTT AAC CTG 
Asn Phe Ala Gin Gly Val Asn Leu 

TCC GGC ATT AAC CCA ATC GCC GGT 
Ser Gly He Asn Pro He Ala Gly 

CCT GTG GAA GAA CCC TTC TTG CCA 
Pro Val Glu Glu Pro Phe Leu Pro 

CCC GTT CGC TCT TCC GAT TTC TAT 
Pro Val Arg Ser Ser Asp Phe Tyr 

CCC TTC GTG ACC GAT TGG CGT TCT 
Pro Phe Val Thr Asp Trp Arg Ser 

TCC ATC GGT ATG CTG ATC GAT ACC 
Ser He Gly Met Leu He Asp Thr 

CGT CCA ACT GCG CAG TCT ACC TCC 
Arg Pro Thr Ala Gin Ser Thr Ser 



His Ser Gly Trp Leu Gly Trp Asn Asp 

ATT TAT GAA GTG GTT GCC AAC CTC GGT 
He Tyr Glu Val Val Ala Asn Leu Gly 

TTC GTC AGT AAC TCC GCT AAC TAC ACG 
Phe Val Ser Asn Ser Ala Asn Tyr Thr 

GAC GCC AAC CTG CAG GTC GGT GGT CAG 
Asp Ala Asn Leu Gin Val Gly Gly Gin 

GAG TGG AAC AGC TAC CTG GCA GAG AAA 
Glu Trp Asn Ser Tyr Leu Ala Glu Lys 

GCC ATG ATC TCG AAA GGT ATG CCA AGC 
Ala Met He Ser Lys Gly Met Pro Ser 

GCA CGT AAC GGC TGG GGT GGC CCT GAG 
Ala Arg Asn Gly Trp Gly Gly Pro Glu 

AAC AAC CTG AAC ACC TTC GTT AAC GAA 
Asn Asn Leu Asn Thr Phe Val Asn Glu 
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TCA CGT ATC GAC CGT 
Ser Arg lie Asp Arg 

GGT GTC GGC TAC CGT 
Gly Val Gly Tyr Arg 

GTT TGG GTG AAA CCA 
Val Trp Val Lys Pro 

GAG ATC GAT CCT AAC 
Glu lie Asp Pro Asn 

TTC GCC AGC AAC TCG 
Phe Ala Ser Asn Ser 

GCT CCG CAC GCT GGT 
Ala Pro His Ala Gly 

AAC GCT TAC CCA CCA 
Asn Ala Tyr Pro Pro 
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CGT GAG CAC CGC GGC AAC 
Arg Glu His Arg Gly Asn 

CCA ACC GCT GCA CCT TCT 
Pro Thr Ala Ala Pro Ser 

CAG GGT GAG TCT GAC GGT 
Gin Gly Glu Ser Asp Gly 

GAC CCG AAC AAA CAG CAC 
Asp Pro Asn Lys Gin His 

TCC AAC AGT GCA TAC GGC 
Ser Asn Ser Ala Tyr Gly 

CGC TGG TTC CCT GAA GCC 
Arg Trp Phe Pro Glu Ala 

ATT AAC TAA 3032 
lie Asn END 



PCT/US97/08793 

TGG TGT AAC CAG CCT GGT 
Trp Cys Asn Gin Pro Gly 

CCA GGT ATT GAT GCC TAC 
Pro Gly lie Asp Ala Tyr 

GTT TCC GAT CCT AAC TTC 
Val Ser Asp Pro Asn Phe 

GAC CCA ATG TGT GAT CCG 
Asp Pro Met Cys Asp Pro 

ACC GGC GCT ATG CCA AAT 
Thr Gly Ala Met Pro Asn 

TTC CAG TTA CTG CTT GAA 
Phe Gin Leu Leu Leu Glu 



WO 97/44361 PCT/US97/08793 
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Figure IF 

(SEQ ID NO: 1 1 - nucleotide sequence and SEQ ID NO: 12 - amino acid sequence) 
Microscilla fiirvescens (Clone # 53GC1) 
i 

ATG AAC AAG AAG TGG TGG AAA GAA GCC GTG GTG TAT CAA GTC TAC CCG CGG 
Met Asn Lys Lys Trp Trp Lys Glu Ala Val Val Tyr Gin Val Tyr Pro Arg 



AGC TTC AAA GAC AGC AAT GGA GAT GGT GTA GGC GAT CTG CCT GGG GTT ATT 
Ser Phe Lys Asp Ser Asn Gly Asp Gly Val Gly Asp Leu Pro Gly Val lie 



GAA AAG CTT GAT TAC ATC AAA AGC CTT 
Glu Lys Leu Asp Tyr lie Lys Ser Leu 

CCG GTG TAC GAT TCC CCC AAT GAT GAC 
Pro Val Tyr Asp Ser Pro Asn Asp Asp 

TAC GAT ATC ATG GCT GAT TTC GGC ACG 
Tyr Asp lie Met Ala Asp Phe Gly Thr 

GAG GGA ATA CAT CAG CGT GGG ATG AAA 
Glu Gly He His Gin Arg Gly Met Lys 



GGG GTG GAT GTT ATC TGG CTA TGC 
Gly Val Asp Val He Trp Leu Cys 

AAT GGT TAC GAT ATT CGT GAC TAC 
Asn Gly Tyr Asp He Arg Asp Tyr 

ATG GCT GAT TTT GAT CAG CTG CTC 
Met Ala Asp Phe Asp Gin Leu Leu 

CTG CTA ATG GAC CTG GTG GTA AAC 
Leu Leu Met Asp Leu Val Val Asn 



CAC TGC TCT GAT GAG CAC AAA TGG TTT CAG GAG TCC CGC AAG AGT AAA GAC 
His Cys Ser Asp Glu His Lys Trp Phe Gin Glu Ser Arg Lys Ser Lys Asp 



WO 97/44361 

33/121 

AAC CCT TAC CGG GAC TAC TTC ATC 
Asn Pro Tyr Arg Asp Tyr Phe lie 

CCT AAC AAC TGG CAG TCC TTT TTT 
Pro Asn Asn Trp Gin Ser Phe Phe 

GCC ACT GAC GAG TAT TAC CTA CAT 
Ala Thr Asp Glu Tyr Tyr Leu His 

AAT TGG GAA AAC CCG AAA GTA CGT 
Asn Trp Glu Asn Pro Lys Val Arg 

TGG CTG GAC AAA GGA GTA GAT GGG 
Trp Leu Asp Lys Gly Val Asp Gly 

TCA AAA AGA AAC TTC GAA GAT TCA 
Ser Lys Arg Asn Phe Glu Asp Ser 

GAT AAC GTC TAC GCC AAT GGC CCG 
Asp Asn Val Tyr Ala Asn Gly Pro 

AAC CGT GAA GTA CTG AGT AAG TAC 
Asn Arg Glu Val Leu Ser Lys Tyr 
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TGG AAG CCT GGC AAA AAC GGA GGC CCA 
Trp Lys Pro Gly Lys Asn Gly Gly Pro 

AGT GGT AAT GCC TGG GAA TAC GAT GAG 
Ser Gly Asn Ala Trp Glu Tyr Asp Glu 

CTT TTC ACC AAA AAG CAA CCA GAC CTC 
Leu Phe Thr Lys Lys Gin Pro Asp Leu 

GAG GAG GTG CAC AAG CTG ATG AAG TAT 
Glu Glu Val His Lys Leu Met Lys Tyr 

TTC CGG ATG GAT GTG ATT TCC GTG ATT 
Phe Arg Met Asp Val lie Ser Val lie 

CCT TAC AAG GAC TTC AAC AAG ACC ATC 
Pro Tyr Lys Asp Phe Asn Lys Thr lie 

CGT GTG CAG GAG TTT CTC CAG GAA ATG 
Arg Val Gin Glu Phe Leu Gin Glu Met 

GAT GTG ATG ACA GTA GGT GAG GGT CCA 
Asp Val Met Thr Val Gly Glu Gly Pro 
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GGT ATC AAT CTG GAA AGC GGC CTG 
Gly He Asn Leu Glu Ser Gly Leu 

CTT AAT ATG ATT TTT CAT TTT GGG 
Leu Asn Met He Phe His Phe Gly 

GGT AGA TTT GAT CCC AAG CCC ATC 
Gly Arg Phe Asp Pro Lys Pro He 

AGG CTG TGG GAT GAG TAC CTT AAA 
Arg Leu Trp Asp Glu Tyr Leu Lys 

GGG AAT CAT GAT TTT CAG CGA ATC 
Gly Asn His Asp Phe Gin Arg He 

TAC TGG AAA GAG TCC GCC AAA CTG 
Tyr Trp Lys Glu Ser Ala Lys Leu 

GGC ACG GTC TAC GTT TAC CAG GGT 
Gly Thr Val Tyr Val Tyr Gin Gly 

TTT GAC ACC ATA GAA GAA TAT GAC 



PCT/US97/08793 

CAA TAT GTA TCC AGC TCA GCG GAG GCT 
Gin Tyr Val Ser Ser Ser Ala Glu Ala 

CAC ATG TTT ATG GAT CAT GGA CCC GGA 
His Met Phe Met Asp His Gly Pro Gly 

GAT TTT CTG GAA TTC AAA AAA GTC TTC 
Asp Phe Leu Glu Phe Lys Lys Val Phe 

GAA GAG GGC TGG GGT AGC GTC TTT CTA 
Glu Glu Gly Trp Gly Ser Val Phe Leu 

GTT TCT CGC TTT GGG GAT GAC CGA GCG 
Val Ser Arg Phe Gly Asp Asp Gly Ala 

CTG AGC TTG TTG CTA TTT AGC ATG CGC 
Leu Ser Leu Leu Leu Phe Ser Met Arg 

GAT GAA ATA GGT ATG ACC AAT GTG GCT 
Asp Glu He Gly Met Thr Asn Val Ala 

GAT GTG GAG ATC AAA AAT GCT TAC AAG 
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Phe Asp Thr lie Glu Glu Tyr Asp Asp Val Glu lie Lys Asn Ala Tyr Lys 



GAG TGG AAA GCT GAA GGA AAA GAC CTG GAT CAG TTT TTA AAG AAC GTC CAT 
Glu Trp Lys Ala Glu Gly Lys Asp Leu Asp Gin Phe Leu Lys Asn Val His 



ATC AAT GGC CGT GAC AAT GCC CGT 
lie Asn Gly Arg Asp Asn Ala Arg 

CAG GCT GGT TTT ACC TCA GGC ACT 
Gin Ala Gly Phe Thr Ser Gly Thr 

ACG GCA ATC AAT GTG GCT AGT CAG 
Thr Ala lie Asn Val Ala Ser Gin 



ACA CCG CTG CAA TGG AAT GAT GCT GAG 
Thr Pro Leu Gin Trp Asn Asp Ala Glu 

CCA TGG CTC AAA GTC AAC CCT AAC TAT 
Pro Trp Leu Lys Val Asn Pro Asn Tyr 

GAA GGA GAT GAG AAC TCT ATT CTG GCA 
Glu Gly Asp Glu Asn Ser lie Leu Ala 



TTT TAT CGC CGG ATG GTG GCG ATG 
Phe Tyr Arg Arg Met Val Ala Met 

GGT GAT TTT GCC CCC ATT CAG GAA 
Gly Asp Phe Ala Pro lie Gin Glu 

AGA TGG GAT GAA GAG GCT GCA TAT 
Arg Trp Asp Glu Glu Ala Ala Tyr 



CGA AAG GAG CAC CCG ACA CTT GTT TAT 
Arg Lys Glu His Pro Thr Leu Val Tyr 

GAT CAT CCG AGT GTA TTT GCT TTT TGG 
Asp His Pro Ser Val Phe Ala Phe Trp 

TTA GTC TTA CTC AAT TTT TCT GAG GAG 
Leu Val Leu Leu Asn Phe Ser Glu Glu 
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ACT CAG GAA TTT GGG 
Thr Gin Glu Phe Gly 

GTA GAG GCC AAT GAC 
Val Glu Ala Asn Asp 

CTA AAA CCG TGG CAG 
Leu Lys Pro Trp Gin 
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CTG GAC GAT CGA TTT GAT 
Leu Asp Asp Arg Phe Asp 

TTT GAC TTT GGT GAG CCA 
Phe Asp Phe Gly Glu Pro 

GCG GTG TTG GCG CGT GTT 
Ala Val Leu Ala Arg Val 



PCT/US97/08793 

AGT AGT AAG CTT CGC ATA 
Ser Ser Lys Leu Arg He 

CAA AGT GGA AAA GTG AAA 
Gin Ser Gly Lys Val Lys 

1682 

CGG CAT ATT GAA TTG TAA 
Arg His He Glu Leu END 
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Figure 1G 

(SEQ ID NO: 13 - nucleotide sequence and SEQ ID NO: 14 - amino acid sequence) 
Thermotoga neapolitana (Clone # 56GC2) Glycosidase 
i 

TCT TCT GAA CGA TTC TCC ACT GAG CAG AAA AGA CCA GAT CAT ACT CTT TGT 
Ser Ser Glu Arg Phe Ser Thr Glu Gin Lys Arg Pro Asp His Thr Leu Cys 



GGA CGG AAA AGA ACA TTC GGC AAA 
Gly Arg Lys Arg Thr Phe Gly Lys 

GGA AAC GCT GGT CTT CAA AGT GAA 
Gly Asn Ala Gly Leu Gin Ser Glu 



GAA GGT GGT TAT ACC ACC CTT CAA AGA 
Glu Gly Gly Tyr Thr Thr Leu Gin Arg 

CGG ACT GAA GAG GGG AGA GCA CCT CGT 
Arg Thr Glu Glu Gly Arg Ala Pro Arg 



ATC CAC CAG TCT GAA CAC GGG AAA AAC CAT CTA TGT GAG GTG ATC TGT GTG 
lie His Gin Ser Glu His Gly Lys Asn His Leu Cys Glu Val lie Cys Val 



GAG ATC TTC AAA AGA CCG TTC AGA GAA GGG AGC TTC GTT CTG AAA GAG AAG 
Glu lie Phe Lys Arg Pro Phe Arg Glu Gly Ser Phe Val Leu Lys Glu Lys 



GAC TAC ACC GTT GAG TTC GAG GTG GAG AAG ATC CAT CTT GGA TGG AAG ATT 
Asp Tyr Thr Val Glu Phe Glu Val Glu Lys lie His Leu Gly Trp Lys He 



TCA GGG AGA GTG AAG GGA AAT CCC GGA AGG CTT GAG ATC TTT CGG ACA AAC 
Ser Gly Arg Val Lys Gly Asn Pro Gly Arg Leu Glu He Phe Arg Thr Asn 
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GCA CCG AAG AAA CTC 
Ala Pro Lys Lys Leu 

GTG GTG GAT CTT CCA 
Val Val Asp Leu Pro 

TAC ACG GCC TCT GTG 
Tyr Thr Ala Ser Val 

TAC TTC GTG GCA GAG 
Tyr Phe Val Ala Glu 

GCA CAT CCT TTC TTT 
Ala His Pro Phe Phe 

TAC TTC GAT GTG AAT 
Tyr Phe Asp Val Asn 

CTT GAA AAT CCA ATC 
Leu Glu Asn Pro lie 

GGG AAG GAA AAC AGC 
Gly Lys Glu Asn Ser 
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CTC GTG AAC AAC TGG CAG 
Leu Val Asn Asn Trp Gin 

TCC TTC ACC CCA CCC GAG 
Ser Phe Thr Pro Pro Glu 

GTA CCG GAT GTG ATC AAA 
Val Pro Asp Val He Lys 

GAA GGG AGA GTA TAC GGT 
Glu Gly Arg Val Tyr Gly 

GCG GCA GAG AAT GGA GAA 
Ala Ala Glu Asn Gly Glu 

TTC GAT GAC TTC GTC CCG 
Phe Asp Asp Phe Val Pro 

ACC TCT CTC CTT CTG GAA 
Thr Ser Leu Leu Leu Glu 

GCG AGG ATT CCA AAA CGT 
Ala Arg He Pro Lys Arg 
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TCC TGG GGA CCC TGC AGG 
Ser Trp Gly Pro Cys Arg 

ATA GAT CCA AAC TGG CAG 
He Asp Pro Asn Trp Gin 

AAC CGT CTT CAG AGT GAC 
Asn Arg Leu Gin Ser Asp 

TTT TTG AGT TCG AAG ATC 
Phe Leu Ser Ser Lys He 

CTT GTT GCG TAT CTT GAG 
Leu. Val Ala Tyr Leu Glu 

ATA GAA CCT TTT GTC GTC 
He Glu Pro Phe Val Val 

AAG TAC OCT GAA CTC GTC 
Lys Tyr Ala Glu Leu Val 

ACA CCG GTT GGA TGG TGC 
Thr Pro Val Gly Trp Cys 
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AGC TGG TAC CAC TAT TTC CTC GAT 
Ser Trp Tyr His Tyr Phe Leu Asp 

CTG GAA CTT GCA GGA GAG TTT CCC 
Leu Glu Leu Ala Gly Glu Phe Pro 

TAT GAA AAA GAC ATC GGA GAC TGG 
Tyr Glu Lys Asp lie Gly Asp Trp 

GTG GAC GAG ATG GCA AGG ACG ATA 
Val Asp Glu Met Ala Arg Thr lie 

TGG ACC GCA CCG TTC AGT GTT TCA 
Trp Thr Ala Pro Phe Ser Val Ser 

CCG GAC TGG GTC GTG AAG GAA AAC 
Pro Asp Trp Val Val Lys Glu Asn 

TGG AAC AGA AAG ATC TAC GCT CTT 
Trp Asn Arg Lys lie Tyr Ala Leu 

TGG CTC TTC GAC CTC TTC AGC TCT 
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CTC ACC TGG GAG GAG ACT TTG AAG AAT 
Leu Thr Trp Glu ijlu Thr Leu Lys Asn 

TTC GAG GTC TTT CAG ATA GAC GAC GCG 
Phe Glu Val Phe Gin He Asp Asp Ala 

CTC GTC ACG AAG AAA GAC TTC CCA TCT 
Leu Val Thr Lys Lys Asp Phe Pro Ser 

CAG GAG AAA GGC TTT GTT CCT GGT ATA 
Gin Glu Lys Gly Phe Val Pro Gly lie 

GAA ACA TCG GAT GTG TTC AAC TCC TAT 
Glu Thr Ser Asp Val Phe Asn Ser Tyr 

GGA ATG CCA AAG ATG GCG TAC AGG AAC 
Gly Met Pro Lys Met Ala Tyr Arg Asn 

GAC CTT TCA AAC AAA GAA GTC CTG GAC 
Asp Leu Ser Asn Lys Glu Val Leu Asp 

CTC AAG AAG ATG GGC TAC AGA TAC TTC 
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Trp Leu Phe Asp Leu Phe Ser Ser 

AAG ATC GAC TTT CTC TTT GCA GGA 
Lys lie Asp Phe Leu Phe Ala Gly 

ATC ACA CCC GTT CAG GCG TTC AGA 
lie Thr Pro Val Gin Ala Phe Arg 

GTT GGA GAC TTG TTC ATA CTC GGA 
Val Gly Asp Leu Phe lie Leu Gly 



Leu Lys Lys Met Gly Tyr Arg Tyr Phe 

GCG ATT CCG GGT GAG AGG AAA GAA AAC 
Ala lie Pro Gly Glu Arg Lys Glu Asn 

AAG GGG ATG GAG GTG ATC AGA AAG GCG 
Lys Gly Met Glu Val He Arg Lys Ala 

TGT GGC TCT CCC CTT CTT CCT GCG GTG 
Cys Gly Ser Pro Leu Leu Pro Ala Val 



GGC TAC GTT GAC GGC ATG AGG ATA 
Gly Tyr Val Asp Gly Met Arg He 

GAT CAA ATA GAA GAC AAC GGA GCA 
Asp Gin He Glu Asp Asn Gly Ala 

GCC ATC ACA CGT TAC TTC ATG CAC 
Ala He Thr Arg Tyr Phe Met His 

TGC CTC ATC CTG AGA GAG GAA AAA 
Cys Leu He Leu Arg Glu Glu Lys 



GGG CCG GAC ACC ACA CCC TTC TGG GGT 
Gly Pro Asp Thr Thr Pro Phe Trp Gly 

CCC GCT GCA AGA TGG GCT CTG AGA AAT 
Pro Ala Ala Arg Trp Ala Leu Arg Asn 

GAC AGA CTC TGG CTG AAC GAT CCG GAC 
Asp Arg Leu Trp Leu Asn Asp Pro Asp 

ACA GAA CTG ACC CCA AAA GAG AGA GAG 
Thr Glu Leu Thr Pro Lys Glu Arg Glu 
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CTC TAC TCG TAC ACC 
Leu Tyr Ser Tyr Thr 

GAC CTG TCA CTT GTG 
Asp Leu Ser Leu Val 

GAT CTT CTC GGG GGA 
Asp Leu Leu Gly Gly 

AAG TAC GAG ATC GTC 
Lys Tyr Glu lie Val 

GTC GAT CTC AAA AAC 
Val Asp Leu Lys Asn 

CTG AGA AAG AAG GTT 
Leu Arg Lys Lys Val 

GAA GAG GGT GAG AGA 
Glu Glu Gly Glu Arg 
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TGT GGG ATC CTC GAC AAC 

Cys Gly He Leu Asp Asn 

AAA GAG CAC GGA AGG AAG 
Lys Glu His Gly Arg Lys 

AAG CCC CGT GTT CTG AAC 
Lys Pro Arg Val Leu Asn 

TCG TCT GGC ACG ATC TCT 
Ser Ser Gly Thr He Ser 

AGA GAG TAC CAT CTG GAA 
Arg Glu Tyr His Leu Glu 

GTC AAA AGA GAA GAC GGA 
Val Lys Arg Glu Asp Gly 

GAA TGA 1856 
Glu END 
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ATG ATC ATA GAA AGT GAC 
Met He He Glu Ser Asp 

GTT CTG AGA GAG ACA CTC 
Val Leu Arg Glu Thr Leu 

ATC ATG ACA GAG GAT CTG 
He Met Thr Glu Asp Leu 

GGA AAC ACC AGG CTC GTT 
Gly Asn Thr Arg Leu Val 

AAA GAG GGA AAG TCC TCT 
Lys Glu Gly Lys Ser Ser 

AGA AAC TTC TAC TTC TAC 
Arg Asn Phe Tyr Phe Tyr 
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Figure 1H 

(SEQ ID NO: 15 - nucleotide sequence and SEQ ID NO: 16 - amino acid sequence) 

Thermotoga neapolitana (Clone # 56GP1) Glycosidase 
i 

ATG AGA AAA CTT GTG TTC TCA TTT TTG ATT GTG ACA TTG CCC ATC GTC CTC 
Met Arg Lys Leu Val Phe Ser Phe Leu lie Val Thr Leu Pro He Val Leu 

TTT GCA AAC AGT GAT TTC GTG AAA GTG GAA AAC GGC AGG TTC ATA CTG AAC 
Phe Ala Asn Ser Asp Phe Val Lys Val Glu Asn Gly Arg Phe He Leu Asn 

GGA GAA GAG TTC AGA TTC GTT GGA AGC AAC AAC TAC TAC ATG CAC TAC AAG 
Gly Glu Glu Phe Arg Phe Val Gly Ser Asn Asn Tyr Tyr Met His Tyr Lys 

AGC AAT CGA ATG ATA GAC AGT GTC CTT GAA AGT GCA AAA GCC ATG GGG GTG 
Ser Asn Arg Met He Asp Ser Val Leu Glu Ser Ala Lys Ala Met Gly Val 

AAG GTG CTC AGA ATT TGG GGA TTC CTC GAT GGT GAG AGT TAC TGC C3T GAC 
Lys Val Leu Arg He Trp Gly Phe Leu Asp Gly Glu Ser Tyr Cys Arg Asp 

AAG AAC ACC TAC ATG CAC CCC GCA CCG GGA GTA TTT GGA TTG CCA GAG GGT 
Lys Asn Thr Tyr Met His Pro Ala Pro Gly Val Phe Gly Leu Pro Glu Gly 

ACG AAC GCT CAG GAC GGT TTT GAA AGA CTC GAC TAC ACG GTA GCG AAA GCA 
Thr Asn Ala Gin Asp Gly Phe Glu Arg Leu Asp Tyr Thr Val Ala Lys Ala 
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AAA GAA CTG GGC ATA AAG CTC ATA 
Lys Glu Leu Gly lie Lys Leu lie 

TTC GGT GGA ATG AAT CAA TAC GTG 
Phe Gly Gly Met Asn Gin Tyr Val 

GAC TTC TAC AGG AAC GAG AAG ATC 
Asp Phe Tyr Arg Asn Glu Lys lie 

TTC CTC ATA AAC AGG GTG AAC ACC 
Phe Leu lie Asn Arg Val Asn Thr 

CCC ACC ATC ATG GCA TGG GAA CTG 
Pro Thr lie Met Ala Trp Glu Leu 

AAG TCT GGT AAC ACA CTC GTT GAA 
Lys Ser Gly Asn Thr Leu Val Glu 

AAG AGT CTG GAT CCA AAC CAC CTG 
Lys Ser Leu Asp Pro Asn His Leu 

AAC AAC TAC GAA GGC TTC AGA CCT 
Asn Asn Tyr Glu Gly Phe Arg Pro 
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ATC GTT CTT GTG AAC AAC TGG GAC GAC 
lie Val Leu Val Asn Asn Trp Asp Asp 

AGA TGG TTT GGG GGC ATC CAT CAC GAT 
Arg Trp Phe Gly Gly lie His His Asp 

AAA GAA GAA TAC AAA AAG TAC GTG TCT 
Lys Glu Glu Tyr Lys Lys Tyr Val Ser 

TAC ACG GGT GTT CCT TAC AGG GAA GAG 
Tyr Thr Gly Val Pro Tyr Arg Glu Glu 

GCG AAC GAG CCC AGG TGT GAA ACG GAC 
Ala Asn Glu Pro Arg Cys Glu Thr Asp 

TGG GTA GAG GAG ATG AGT GCT TAC ATA 
Trp Val Glu Glu Met Ser Ala Tyr He 

GTT GCC GTG GGA GAC GAG GGA TTC TTC 
Val Ala Val Gly Asp Glu Gly Phe Phe 

TAC GGT GGA GAG GCT GAG TGG GCC TAC 
Tyr Gly Gly Glu Ala Glu Trp Ala Tyr 
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AAC GGA TGG TCC GGT GTT GAC TGG AAG 
Asn Gly Trp Ser Gly Val Asp Trp Lys 

GAT TTT GGT ACG TTC CAT CTC TAC CCC 
Asp Phe Gly Thr Phe His Leu Tyr Pro 

AAC TAC GCA CAG TGG GGG GCA AAG TGG 
Asn Tyr Ala Gin Trp Gly Ala Lys Trp 

AAA GAG GTT GGA AAA CCC GTC GTT CTG 
Lys Glu Val Gly Lys Pro Val Val Leu 

GCC CCG GTC AAC AGG GTT GCC ATT TAC 
Ala Pro Val Asn Arg Val Ala lie Tyr 

AAC CTC GGT GGA AAC GGT GCC ATG TTC 
Asn Leu Gly Gly Asn Gly Ala Met Phe 

GGA TGG GAC AGA GAC GAA AAG GGT TAC 
Gly Trp Asp Arg Asp Glu Lys Gly Tyr 



AGA CTT CTG GAG ATA GAG ACG GTG 
Arg Leu Leu Glu He Glu Thr Val 

TCC CAC TGG GGT GTG AGC CCT GAA 
Ser His Trp Gly Val Ser Pro Glu 

ATA GAA GAT CAC ATA AAG ATC GCA 
lie Glu Asp His He Lys He Ala 

GAA GAG TAC GGT ATT CCC AAA AGT 
Glu Glu Tyr Gly He Pro Lys Ser 

AAA TTG TGG AAC GAT CTG GTC TAC 
Lys Leu Trp Asn Asp Leu Val Tyr 

TGG ATG CTC GCA GGA ATC GGT GAA 
Trp Met Leu Ala Gly He Gly Glu 

TAC CCC GAT TAC GAC GGC TTC AGA 
Tyr Pro Asp Tyr Asp Gly Phe Arg 



GTG AAC GAT GAA AGT GAA GAG GCA AAG TTG ATC AGA GAG TAC GCG AAA 
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lie Val Asn Asp Glu Ser Glu Glu 

CTG TTC AGC ACG GGT GAG GAT ACG 
Leu Phe Ser Thr Gly Glu Asp Thr 

CCA AAG GAT GGT CAG GAG ATC AAA 
Pro Lys Asp Gly Gin Glu He Lys 

TTC GAC TAC AGC AAC ACG TTC AAA 
Phe Asp Tyr Ser Asn Thr Phe Lys 

CTC TTT GAA GAT GAG ATA AAA CAT 
Leu Phe Glu Asp Glu He Lys His 

TTT GAC ACA ACG CGG ATT TCA GAC 
Phe Asp Thr Thr Arg He Ser Asp 

CAT TTC AGG GGA GAA ACG GTG AAA 
His Phe Arg Gly Glu Thr Val Lys 

AGA GCG CAG TAT GTA CTC GCA GAA 
Arg Ala Gin Tyr Val Leu Ala Glu 
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Ala Lys Leu He Arg Glu Tyr Ala Lys 

AGG GAA GAT ACC TGC ATG TTC ATC ACA 
Arg Glu Asp Thr Cys Met Phe He Thr 

AAG ACT GTG AAG GTG AGA GTG GGT GTC 
Lys Thr Val Lys Val Arg Val Gly Val 

GGA ATT TCC GTC GGG GTT GAA AAT CTG 
Gly He Ser Val Gly Val Glu Asn Leu 

CTC GGA TAT GGA GTT TAC GGA TTC GAA 
Leu Gly Tyr Gly Val Tyr Gly Phe Glu 

GGA GAA CAC GAG ATG TTC CTT GAG GCA 
Gly Glu His Glu Met Phe Leu Glu Ala 

GAC ACA ATC AGG GTG AAA GTT GTG AAC 
Asp Thr He Arg Val Lys Val Val Asn 

GAA GTG GAT TTT TCC AGA CCC GAA GAA 
Glu Val Asp Phe Ser Arg Pro Glu Glu 
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GTC AAG AAC TGG TGG AAC AGC GGA 
Val Lys Asn Trp Trp Asn Ser Gly 

GAT ATA GAG TGG AAC GGT GAG GTG 
Asp He Glu Trp Asn Gly Glu Val 

GTG CTT CCC GGA AAG GGT GAC TGG 
Val Leu Pro Gly Lys Gly Asp Trp 

GAT CAA CTC CCC GTG TGT GAG ATC 
Asp Gin Leu Pro Val Cys Glu He 

GTT GAA GGG CTT ACA GGA AGG CTC 
Val Glu Gly Leu Thr Gly Arg Leu 

TGG GTG AAG ATA GGG CTC GAC ATG 
Trp Val Lys He Gly Leu Asp Met 

CTT GTC AGT TTC GAT GGC AAA AAG 
Leu Val Ser Phe Asp Gly Lys Lys 

TTC GAC AAG ACA CCT GGA GTG AAC 
Phe Asp Lys Thr Pro Gly Val Asn 
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ACA TGG CAG GCT GAG TTC AAA ACA CCC 
Thr Trp Gin Ala Glu Phe Lys Thr Pro 

GGG AAC GGT GCT CTC CAG ATG AAC GTG 
Gly Asn Gly Ala Leu Gin Met Asn Val 

GAA GAG GTG AGG GTG GTC AGG AAA TTC 
Glu Glu Val Arg Val Val Arg Lys Phe 

CTC GAG TAC GAT ATC TAC ATA CCA GAC 
Leu Glu Tyr Asp He Tyr He Pro Asp 

AGA CCG TAC GCG GTG CTG AAT CCC GGC 
Arg Pro Tyr Ala Val Leu Asn Pro Gly 

AAC AAC ACC TCG ATT GAC AGC GGA GAA 
Asn Asn Thr Ser He Asp Ser Gly Glu 

TAC AGA AAG TTC CAT GTG AGG ATC GAG 
Tyr Arg Lys Phe His Val Arg He Glu 

GAG CTC CAC ATA GGT GTA GTT GGA GAC 
Glu Leu His He Gly Val Val Gly Asp 
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CAC CTG GAG TAT GAT GGG CCG ATT TTC ATC GAT AAT GTG AGG CTC TAT AAA 

His Leu Glu Tyr Asp Gly Pro lie Phe lie Asp Asn Val Arg Leu Tyr Lys 



AAA TCT TCT TGA 
Lys Ser Ser END 



2000 
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Figure II 

(SEQ ID NO: 17 - nucleotide sequence and SEQ ID NO: 18 - amino acid sequence) 
ARP 2.3 (Alum Rock sulfur spring, Clone # 58GB3) Glycosidase 

i 

ATG CAT TTT AGC CCA CTA CAA TTG ATC CTC GTC TTA GTC ATT GTC ATT CTG 
Met His Phe Ser Pro Leu Gin Leu lie Leu Val Leu Val lie Val lie Leu 



CTG TTT GGC ACC AAA AAA TTA CGC 
Leu Phe Gly Thr Lys Lys Leu Arg 

TTC AAG AAT TTC AGA AAA GCA GTC 
Phe Lys Asn Phe Arg Lys Ala Val 

AAA GAT GTT GCT GTG CAA AAA GTT 
Lys Asp Val Ala Val Gin Lys Val 

CCA CAA GGT CGA GTC ATT GAT TCG 
Pro Gin Gly Arg Val lie Asp Ser 



AAT ATG GGC GGC GAT TTA GGC GAA GCC 
Asn Met Gly Gly Asp Leu Gly Glu Ala 

AAA GAC GGC GAT GAT GCT GAA ACA CAA 
Lys Asp Gly Asp Asp Ala Glu Thr Gin 

GAC CAA CAG CCA CCA GCA CAG CCC ATC 
Asp Gin Gin Pro Pro Ala Gin Pro lie 

254 

GAA GCC AAG GAA AAG GAT AAG GTC TAA 
Glu Ala Lys Glu Lys Asp Lys Val END 
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Figure 1J 

(SEQ ID NO: 19 - nucleotide sequence and SEQ ID NO:20 - amino acid sequence) 
AEPII la (Clone # 63GA3) Glycosidase 
i 

ATG GAA GGA CTT CGA GGA GGT GTG AGG ATG AAG TTC CCA TCT AAC TTT CTT 
Met Glu Gly Leu Arg Gly Gly Val Arg Met Lys Phe Pro Ser Asn Phe Leu 



TTT GGC TAC TCC TGG TCG GGC TTC CAG 
Phe Gly Tyr Ser Trp Ser Gly Phe Gin 

GAA GTT GAG AGC GAC TGG TGG GCA TGG 
Glu Val Glu Ser Asp Trp Trp Ala Trp 



TTT GAA ATG GGT TTA CCT GGG AGT 
Phe Glu Met Gly Leu Pro Gly Ser 

GTC CAC GAT AAG GAG AAC ATC TTC 
Val His Asp Lys Glu Asn He Phe 



TCG GGC CTA GTT AGC GGT GAC CTA CCA 
Ser Gly Leu Val Ser Gly Asp Leu Pro 

CTC TAC AAG AAA GAC CAC GAC ATA GCT 
Leu Tyr Lys Lys Asp His Asp He Ala 



GAG AAC GGG CCT GCT TAC TGG CAC 
Glu Asn Gly Pro Ala Tyr Trp His 

GAA AGC CTT GGC ATG GAC GCG ATA 
Glu Ser Leu Gly Met Asp Ala He 



AGA GGC GGA ATC GAG TGG GCG AGG ATC 
Arg Gly Gly He Glu Trp Ala Arg He 

AAG GTT GAC GTG GAA AAG GAC. GAA AAC 
Lys Val Asp Val Glu Lys Asp Glu Asn 



TTC CCA AAA CCC ACC TTT GAC GTG 
Phe Pro Lys Pro Thr Phe Asp Val 

GGG AAC ATA ATC TCC ATT GAC GTC 
Gly Asn lie lie Ser He Asp Val 
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CCG GAG AGC GCG ATA GAG GAG CTA 
Pro Glu Ser Ala lie Glu Glu Leu 

AAC CAC TAC CGC GAA ATC TAC TCG 
Asn His Tyr Arg Glu lie Tyr Ser 

ATA TTG AAC CTC TAT CAC TGG CCC 
lie Leu Asn Leu Tyr His Trp Pro 

GGC GTT AGA AAG CTC GGC CCT GAT 
Gly Val Arg Lys Leu Gly Pro Asp 

AGG AGC GTG GTG GAG TTC ACC AAG 
Arg Ser Val Val Glu Phe Thr Lys 

GAT GAC CTC GTT GAC ATG TGG AGC 
Asp Asp Leu Val Asp Met Trp Ser 

GAG CAG GGT TAC ACG AGG CCT CAG 
Glu Gin Gly Tyr Thr Arg Pro Gin 

CAC GAG GCC GCT GGA AAG GCG AAG 
His Glu Ala Ala Gly Lys Ala Lys 
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GAA AAG CTT GCC AAC ATG GAT GCC CTC 
Glu Lys Leu Ala Asn Met Asp Ala Leu 

GAC TGG AAG GAG AGG GGC AAG ACC TTC 
Asp Trp Lys Glu Arg Gly Lys Thr Phe 

CTT CCC CTC TGG CTC CAC GAC CCG ATA 
Leu Pro Leu Trp Leu His Asp Pro lie 

AGA GCT CCC TCG GGC TGG CTG GAC GAG 
Arg Ala Pro Ser Gly Trp Leu Asp Glu 

TTC GCT GCA TTC ATC GCC TAC CAC TTG 
Phe Ala Ala Phe lie Ala Tyr His Leu 

ACG ATG AAC GAG CCG AAT GTG GTT TAC 
Thr Met Asn Glu Pro Asn Val Val Tyr 

TCG GGC TTT CCA CCG GGT TAT CTC AGC 
Ser Gly Phe Pro Pro Gly Tyr Leu Ser 

CTC AAC CTC ATG CAG GCT CAC GCT AGA 
Leu Asn Leu Met Gin Ala His Ala Arg 
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GCT TAC GAT GCG ATA AAA GAG CAC 
Ala Tyr Asp Ala lie Lys Glu His 

TCC TTT GTC TGG CAC GAT GCC CTA 
Ser Phe Val Trp His Asp Ala Leu 

GAG ATA AGG AGG AGA CAC TAC GAC 
Glu He Arg Arg Arg His Tyr Asp 

TCG GAG TTC GGG GAG AGG GAG GAC 
Ser Glu Phe Gly Glu Arg Glu Asp 

GTG AAC TAC TAC ACT AGG GTT GCT 
Val Asn Tyr Tyr Thr Arg Val Ala 

GCC CTA CCC GGG TAC GGC TAC ATG 
Ala Leu Pro Gly Tyr Gly Tyr Met 

GGA AGG CCC GCG AGC GAT TTT GGC 
Gly Arg Pro Ala Ser Asp Phe Gly 

AAC GTC CTG ATG GAT CTG AAG GAG 
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TCG GAC AAG CCC GTG GGG TTG ATA TAC 
Ser Asp Lys Pro Val Gly Leu lie Tyr 

AAC GAG GAA GCG GAG GAG ATT GTG AAG 
Asn Glu Glu Ala Glu Glu He Val Lys 

TTC GTA ACC GGC CTT CAC TCC GGC TCA 
Phe Val Thr Gly Leu His Ser Gly Ser 

TTC AAG GGG AAG ATC GAC TGG ATA GGC 
Phe Lys Gly Lys He Asp Trp He Gly 

TAC GAG ATG AGG AAC GGC CGC TTT ATG 
Tyr Glu Met Arg Asn Gly Arc Phe Met 

TGC GAG AGG AGT GGT TAC GCA AAA TCC 
Cys Glu Arg Ser Gly Tyr Ala Lys Ser 

TGG GAG ACC TAT CCT GAG GGC CTC GAA 
Trp Glu Thr Tyr Pro Glu Gly Leu Glu 

CTC TAC GGC CTG CCA ATG ATG GTG ACG 
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Asn Val Leu Met Asp Leu Lys Glu 

GAG AAC GGG ATG GCG GAT ATG GCA 
Glu Asn Gly Met Ala Asp Met Ala 

AGC CAC CTC GCG GCT ATC CAC AGG 
Ser His Leu Ala Ala lie His Arg 

GGG TAC CTC CAC TGG TCT CTG ACC 
Gly Tyr Leu His Trp Ser Leu Thr 

AGA ATG CGC TTT GGG CTG GTG ATG 
Arg Met Arg Phe Gly Leu Val Met 

ATA AGG CCG AGC GCA CTC GTC TTC 
lie Arg Pro Ser Ala Leu Val Phe 

CCC GAA GAG CTC TCC CAC CTA GCG 
Pro Glu Glu Leu Ser His Leu Ala 



Leu Tyr Gly Leu Pro Met Met Val Thr 

GAC AGG CAC CGC TCT TAC TAC CTC GTG 
Asp Arg His Arg Ser Tyr Tyr Leu Val 

GCG ATG GAG AAG GGT GCC GAC GTT AGG 
Ala Met Glu Lys Gly Ala Asp Val Arg 

GAC AAC TAC GAG TGG GCG CAG GGC TTC 
Asp Asn Tyr Glu Trp Ala Gin Gly Phe 

GTG GAC TTC GAG ACT AAG AAG CGC TAC 
Val Asp Phe Glu Thr Lys Lys Arg Tyr 

AGG GAG ATA GCC ACG CAG AAG GAA ATA 
Arg Glu He Ala Thr Gin Lys Glu He 

1478 

AAC CTC GAA CTG GTA ACG AAG AAG TAA 
Asn Leu Glu Leu Val Thr Lys Lys END 
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Figure IK 

(SEQ ID NO:21 - nucleotide sequence and SEQ ID NO:22 - amino acid sequence) 
AEPII la (Clone # 63GA4) Glycosidase 
1 

ATG AAG TTC CCA TCT AAC TTT CTT TTT GGC TAC TCC TGG TCG GGC TTC CAG 
Met Lys Phe Pro Ser Asn Phe Leu Phe Gly Tyr Ser Trp Ser Gly Phe Gin 

TTT GAA ATG GGT TTA CCT GGG AGT GAA GTT GAG AGC GAC TGG TGG GCA TGG 
Phe Glu Met Gly Leu Pro Gly Ser Glu Val Glu Ser Asp Trp Trp Ala Trp 

GTC CAC GAT AAG GAG AAC ATC TTC TCG GGC CTA GTT AGC GGT GAC CTA CCA 
Val His Asp Lys Glu Asn lie Phe Ser Gly Leu Val Ser Gly Asp Leu Pro 

GAG AAC GGG CCT GCT TAC TGG CAC CTC TAC AAG AAA GAC CAC GAC ATA GCT 
Glu Asn Gly Pro Ala Tyr Trp His Leu Tyr Lys Lys Asp His As? lie Ala 

GAA AGC CTT GGC ATG GAC GCG ATA AGA GGC GGA ATC GAG TGG GCG AGG ATC 
Glu Ser Leu Gly Met Asp Ala He Arg Gly Gly He Glu Trp Ala Arg He 

TTC CCA AAA CCC ACC TTT GAC GTG AAG GTT GAC GTG GAA AAG GAC GAA AAC 
Phe Pro Lys Pro Thr Phe Asp Val Lys Val Asp Val Glu Lys Asp Glu Asn 

GGG AAC ATA ATC TCC ATT GAC GTC CCG GAG AGC GCG ATA GAG GAG CTA GAA 
Gly Asn He He Ser He Asp Val Pro Glu Ser Ala He Glu Glu Leu Glu 
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AAG CTT GCC AAC ATG GAT GCC CTC AAC CAC TAC CGC GAA ATC TAC TCG GAC 

Lys Leu Ala Asn Met Asp Ala Leu Asn His Tyr Arg Glu lie Tyr Ser Asp 



TGG AAG GAG AGG GGC AAG ACC TTC 
Trp Lys Glu Arg Gly Lys Thr Phe 

CCC CTC TGG CTC CAC GAC CCG ATA 
Pro Leu Trp Leu His Asp Pro lie 

GCT CCC TCG GGC TGG CTG GAC GAG 
Ala Pro Ser Gly Trp Leu Asp Glu 

GCT GCA TTC ATC GCC TAC CAC TTG 
Ala Ala Phe He Ala Tyr His Leu 



ATA TTG AAC CTC TAT CAC TGG CCC CTT 
He Leu Asn Leu Tyr His Trp Pro Leu 

GGC GTT AGA AAG CTC GGC CCT GAT AGA 
Gly Val Arg Lys Leu Gly Pro Asp Arg 

AGG AGC GTG GTG GAG TTC ACC AAG TTC 
Arg Ser Val Val Glu Phe Thr Lys Phe 

GAT GAC CTC GTT GAC ATG TGG AGC ACG 
Asp Asp Leu Val Asp Met Trp Ser Thr 



ATG AAC GAG CCG AAT GTG GTT TAC GAG CAG GGT TAC ACG AGG CCT CAG TCG 
Met Asn Glu Pro Asn Val Val Tyr Glu Gin Gly Tyr Thr Arg Pro Gin Ser 



GGC TTT CCA CCG GGT TAT CTC AGC CAC 
Gly Phe Pro Pro Gly Tyr Leu Ser His 

AAC CTC ATG CAG GCT CAC GCT AGA GCT 
Asn Leu Met Gin Ala His Ala Arg Ala 



GAG GCC GCT GGA AAG GCG AAG CTC 
Glu Ala Ala Gly Lys Ala Lys Leu 

TAC GAT GCG ATA AAA GAG CAC TCG 
Tyr Asp Ala He Lys Glu His Ser 
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GAC AAG CCA GTT GGA GTT ATC TAC 
Asp Lys Pro Val Gly Val lie Tyr 

GAA GCT GCA GAG GAA TCC GTT CTG 
Glu Ala Ala Glu Glu Ser Val Leu 

GTT GAT GGT CTC TAC TCA GGC AAG 
Val Asp Gly Leu Tyr Ser Gly Lys 

TTC AAA GGC AGG GTC GAC TGG GTT 
Phe Lys Gly Arg Val Asp Trp Val 

TTT GGA AAG GCC GGA GAT TCA GTG 
Phe Gly Lys Ala Gly Asp Ser Val 

TCC CCG AGG GGT GGC TAC GCC AAA 
Ser Pro Arg Gly Gly Tyr Ala Lys 

TGG GAG ATT TAT CCT GAG GGC CTC 
Trp Glu lie Tyr Pro Glu Gly Leu 



GCA TAT AAG TGG ATT GAT GCG GAG GAT 
Ala Tyr Lys Trp lie Asp Ala Glu Asp 

GAA CTC CGC AGG AGG GAT TAC GAC TTC 
Glu Leu Arg Arg Arg Asp Tyr Asp Phe 

TCC CTG ACT GCA GGT GAG AGG GAG GAC 
Ser Leu Thr Ala Gly Glu Arg Glu Asp 

GGC GTC AAC TAC TAC TCC CGC CTG CTC 
Gly Val Asn Tyr Tyr Ser Arg Leu Leu 

AGA TTA CTT GAG GoC TAC GGT TTT GTC 
Arg Leu Leu Glu Gly Tyr Gly Phe Val 

TCG GGA AGG CCT GCG AGC GAT TTT GGC 
Ser Gly Arg Pro Ala Ser Asp Phe Gly 

GAA AAG CTC CTG GTT GAG CTG AGT GGC 
Glu Lys Leu Leu Val Glu Leu Ser Gly 



AGG TAC GAG CTT CCG CTC TTC ATA ACG GAG AAT GGT ATG GCT GAT GCT GTC 
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Arg Tyr Glu Leu Pro Leu Phe lie 

GAT AGG TAC AGG CCT TAC TAC CTC 
Asp Arg Tyr Arg Pro Tyr Tyr Leu 

GCG ATG GAG AAG GGT GCC GAC ATT 
Ala Met Glu Lys Gly Ala Asp lie 

GAC AAC TAC GAG TGG GCG CAG GGC 
Asp Asn Tyr Glu Trp Ala Gin Gly 

GTG GAC TTC GAG ACT AAG AAG CGC 
Val Asp Phe Glu Thr Lys Lys Arg 

AGG GAA ATA GCC ACG CGG AAG GAA 
Arg Glu lie Ala Thr Arg Lys Glu 

GAT GTG GAT GCA ATC ATT GCT CGG 
Asp Val Asp Ala lie lie Ala Arg 
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Thr Glu Asn Gly Met Ala Asp Ala Val 

GTG AGC CAC CTC GCG GCT ATC CAC AGG 
Val Ser His Leu Ala Ala lie His Arg 

AGG GGG TAC CTC CAC TGG TCT CTG ACC 
Arg Gly Tyr Leu His Trp Ser Leu Thr 

TTC AGA ATG CGC TTT GGG CTG GTG ATG 
Phe Arg Met Arg Phe Gly Leu Val Met 

TAC TTG AGG CCG AGC GCA CTC GTC TTC 
Tyr Leu Arg Pro Ser Ala Leu Val Phe 

ATA CCC GAA GAG CTT GAA CAC CTT GCC 
He Pro Glu Glu Leu Glu His Leu Ala 

TGA 1454 
END 
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Figure 1L 

(SEQ ID NO:23 - nucleotide sequence and SEQ ID NO:24 - amino acid sequence) 
AEPII la (Clone #63GA9) Glycosidase 
1 

ATG CTA CCA GAA GAG TTC CTA TGG GGC GTT GGG CAG TCA GGC TTT CAG TTC 
Met Leu Pro Glu Glu Phe Leu Trp Gly Val Gly Gin Ser Gly Phe Gin Phe 

GAA ATG GGC GAC AAG CTC AGG AGG CAC ATC GAT CCA AAT ACC GAC TGG TGG 
Glu Met Gly Asp Lys Leu Arg Arg His lie Asp Pro Asn Thr Asp Trp Trp 

AAG TGG GTT CGC GAT CCT TTC AAC ATA AAA AAG GAG CTT GTG AGT GGG GAC 
Lys Trp Val Arg Asp Pro Phe Asn lie Lys Lys Glu Leu Val Ser Gly Asp 

CTT CCC GAG GAC GGC ATC AAC AAC TAC GAA CTT TTT GAA AAC GAT CAC AAG 
Leu Pro Glu Asp Gly lie Asn Asn Tyr Glu Leu Phe Glu Asn Asp His Lys 

CTC GCT AAA GGC CTT GGA CTC AAC GCA TAC AGG ATT GGA ATA GAG TGG AGC 
Leu Ala Lys Gly Leu Gly Leu Asn Ala Tyr Arg lie Gly lie Glu Trp Ser 

AGA ATC TTT CCC TGG CCG ACG TGG ACG GTC GAT ACC GAG GTC GAG TTC GAC 
Arg lie Phe Pro Trp Pro Thr Trp Thr Val Asp Thr Glu Val Glu Phe Asp 

ACT TAC GGT TTA GTA AAG GAC GTT AAG ATA GAC AAG TCC ACC CTT GCT GAA 
Thr Tyr Gly Leu Val Lys Asp Val Lys He Asp Lys Ser Thr Leu Ala Glu 
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CTC GAC AGG CTG GCC AAC AAG GAG 
Leu Asp Arg Leu Ala Asn Lys Glu 

CAG CAT TTG AGG GAG CTC GGC TTC 
Gin His Leu Arg Glu Leu Gly Phe 

ACG CTT CCA ATA TGG CTC CAC GAC 
Thr Leu Pro lie Trp Leu His Asp 

ACA AAC GAC AGA ATC GGC TGG GTC 
Thr Asn Asp Arg lie Gly Trp Val 

AAG TAT GCT GCT TAC ATC GCC CAT 
Lys Tyr Ala Ala Tyr He Ala His 

AGC ACC TTC AAC GAA CCT ATG GTA 
Ser Thr Phe Asn Glu Pro Met Val 

TAC TCA GGA TTT CCC CCG GGA GTC 
Tyr Ser Gly Phe Pro Pro Gly Val 

ATC CTC AAC ATG ATA AAC GCC CAC 
He Leu Asn Met He Asn Ala His 
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GAG GTA ATG TAC TAC AGG CGC GTT ATT 
Glu Val Met Tyr Tyr Arg Arg Val He 

AAG GTC TTC GTT AAC CTC AAC CAC TTC 
Lys Val Phe Val Asn Leu Asn His Phe 

CCG ATA GTG GCA AGG GAG AAG GCC CTC 
Pro He Val Ala Arg Glu Lys Ala Leu 

TCC CAG AGG ACA GTT GTT GAG TTT GCC 
Ser Gin Arg Thr Val Val Glu Phe Ala 

GCG CTC GGA GAC CTC GTG GAC ACA TGG 
Ala Leu Gly Asp Leu Val Asp Thr Trp 

GTT GTG GAG CTC GGC TAC CTC GCC CCC 
Val Val Glu Leu Gly Tyr Leu Ala Pro 

ATG AAC CCC GAG GCC GCG AAG CTG GCG 
Met Asn Pro Glu Ala Ala Lys Leu Ala 

GCC TTG GCA TAT AAG ATG ATA AAG AGG 
Ala Leu Ala Tyr Lys Met He Lys Arg 
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TTC GAC ACC AAG AAG GCC GAT GAG 
Phe Asp Thr Lys Lys Ala Asp Glu 

ATA ATC TAC AAC AAC ATC GGT GTT 
lie lie Tyr Asn Asn lie Gly Val 

AAG GAC GTT AAA GCA GCC GAA AAC 
Lys Asp Val Lys Ala Ala Glu Asn 

TTT GAT GCC ATC CAC AAG GGT AAG 
Phe Asp Ala lie His Lys Gly Lys 

TTT GTA AAA GTT AGA CAC CTA AAA 
Phe Val Lys Val Arg Kis Leu Lys 

TAC ACC CGC GAG GTT GTT AGA TAT 
Tyr Thr Arg Glu Val Val Arg Tyr 

CTC ATA TCC TTC AAG GGC GTT CCC 
Leu lie Ser Phe Lys Gly Val Pro 

ACG ACC TCC GCC GAT GGC ATG CCC 
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GAT AGC AAG TCC CCT GCG GAC GTT GGC 
Asp Ser Lys Ser Pro Ala Asp Val Gly 

GCC TAC CCT AAA GAC CCT AAC GAT CCC 
Ala Tyr Pro Lys Asp Pro Asn Asp Pro 

GAC AAC TAC TTC CAC AGC GGA CTG TTC 
Asp Asn Tyr Phe His Ser Gly Leu Phe 

CTC AAC ATA GAG TTC GAC GGC GAA AAC 
Leu Asn He Glu Phe Asp Gly Glu Asn 

GGC AAT GAC TGG ATA GGC CTC AAC TAC 
Gly Asn Asp Trp He Gly Leu Asn Tyr 

TCG GAG CCC AAG TTC CCA AGT ATA CCC 
Ser Glu Pro Lys Phe Pro Ser He Pro 

AAC TAC GGC TAC TCC TGC AGG CCC GGC 
Asn Tyr Gly Tyr Ser Cys Arg Pro Gly 

GTC AGC GAT ATC GGC TGG GAA GTC TAT 
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Thr Thr Ser Ala Asp 

CCC CAG GGA ATC TAC 
Pro Gin Gly lie Tyr 

GTT TAC GTC ACC GAG 
Val Tyr Val Thr Glu 

TAC TAC ATA GTC AGC 
Tyr Tyr lie Val Ser 



60/121 

Gly Met Pro Val Ser Asp 

GAC TCG ATA GTC GAG GCC 
Asp Ser He Val Glu Ala 

AAC GGT GTT GCG GAT TCC 
Asn Gly Val Ala Asp Ser 

CAC GTC TCA AAG ATA GAG 
His Val Ser Lys He Glu 
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He Gly Trp Glu Val Tyr 

ACC AAG TAC AGT GTT CCT 
Thr Lys Tyr Ser Val Pro 

GCG GAC ACG CTG AGG CCA 
Ala Asp Thr Leu Arg Pro 

GAA GCC ATT GAG AAT GGA 
Glu Ala He Glu Asn Gly 



TAC CCC GTA AAA GGC TAC ATG TAC TGG 
Tyr Pro Val Lys Gly Tyr Met Tyr Trp 

GCC CTC GGC TTC AGC ATG AGG TTT GGT 
Ala Leu Gly Phe Ser Met Arg Phe Gly 



GCG CTT ACG GAT AAC TAC GAG TGG 
Ala Leu Thr Asp Asn Tyr Glu Trp 

CTC TAC AAG GTC GAC CTC ATC TCC 
Leu Tyr Lys Val Asp Leu He Ser 



AAG GAG AGG ATC CCG AGG GAG AGA AGC GTT GAG ATA TAT CGC AGG ATA GTG 
Lys Glu Arg He Pro Arg Glu Arg Ser Val Glu He Tyr Arg Arg He Val 



CAG TCC AAC GGT GTT CCT AAG GAT ATC AAA GAG GAG TTC CTG AAG GGT GAG 
Gin Ser Asn Gly Val Pro Lys Asp He Lys Glu Glu Phe Leu Lys Gly Glu 
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GAG AAA TGA 1538 
Glu Lys END 
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Figure 1M 

(SEQ ID NO:25 - nucleotide sequence and SEQ ID NO:26 - amino acid sequence) 
AEPII la (Clone # 63GB 1) Glycosidase 
i 

atg cta cca gaa gag ttc cta tgg ggc gtt ggg cag tca ggc ttt cag ttc 

Met Leu Pro Glu Glu Phe Leu Trp Gly Val Gly Gin Ser Gly Phe Gin Phe 



GAA ATG GGC GAC AAG CTC AGG AGG CAC ATC GAT CCA AAT ACC GAC TGG TGG 
Glu Met Gly Asp Lys Leu Arg Arg His lie Asp Pro Asn Thr Asp Trp Trp 

AAG TGG GTT CGC GAT CCT TTC AAC ATA AAA AAG GAG CTT GTG AGT GGG GAC 
Lys Trp Val Arg Asp Pro Phe Asn He Lys Lys Glu Leu Val Ser Gly Asp 

CTT CCC GAG GAC GGC ATC AAC AAC TAC GAA CTT TTT GAA AAC GAT CAC AAG 
Leu Pro Glu Asp Gly He Asn Asn Tyr Glu Leu Phe Glu Asn Asp His Lys 



CTC GCT AAA GGC CTT GGA CTC AAC GCA TAC GGG ATT GGA ATA GAG TGG AGC 
Leu Ala Lys Gly Leu Gly Leu Asn Ala Tyr Gly He Gly He Glu Trp Ser 



AGA ATC TTT CCC TGG CCG ACG TGG 
Arg He Phe Pro Trp Pro Thr Trp 

ACT TAC GGT TTA GTA AAG GAC GTT 
Thr Tyr Gly Leu Val Lys Asp Val 



ACG GTC GAT ACC GAG GTC GAG TTC GAC 
Thr Val Asp Thr Glu Val Glu Phe Asp 

AAG ATA GAC AAG TCC ACC CTT GCT GAA 
Lys He Asp Lys Ser Thr Leu Ala Glu 
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CTC GAC AGG CTG GCC AAC AAG GAG 
Leu Asp Arg Leu Ala Asn Lys Glu 

CAG CAT TTG AGG GAG CTC GGC TTC 
Gin His Leu Arg Glu Leu Gly Phe 

ACG CTT CCA ATA TGG CTC CAC GAC 
Thr Leu Pro lie Trp Leu His Asp 

ACA AAC GAC AGA ATC GGC TGG GTC 
Thr Asn Asp Arg lie Gly Trp Val 

AAG TAT GCT GCT TAC ATC GCC CAT 
Lys Tyr Ala Ala Tyr He Ala Kis 

AGC ACC TTC AAC GAA CCT ATG GTA 
Ser Thr Phe Asn Glu Pro Met Val 

TAC TCA GGA TTT CCC CCG GGA GTC 
Tyr Ser Gly Phe Pro Pro Gly Val 

ATC CTC AAC ATG ATA AAC GCC CAC 
He Leu Asn Met He Asn Ala His 
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GAG GTA ATG TAC TAC AGG CGC GTT ATT 
Glu Val Met Tyr Tyr Arg Arg Val He 

AAG GTC TTC GTT AAC CTC AAC CAC TTC 
Lys Val Phe Val Asn Leu Asn His Phe 

CCG ATA GTG GCA AGG GAG AAG GCC CTC 
Pro He Val Ala Arg Glu Lys Ala Leu 

TCC CAG AGG ACA GTT GTT GAG TTT GCC 
Ser Gin Arg Thr Val Val Glu Phe Ala 

GCG CTC GGA GAC CTC GTG GAC ACA TGG 
Ala Leu Gly Asp Leu Val Asp Thr Trp 

GTT GTG GAG CTC GGA TAC CTC GCC CCC 
Val Val Glu Leu Gly Tyr Leu Ala Pro 

ATG AAC CCC GAG GCC GCG AAG CTG GCG 
Met Asn Pro Glu Ala Ala Lys Leu Ala 

GCC TTG GCA TAT AAG ATG ATA AAG AGG 
Ala Leu Ala Tyr Lys Met He Lys Arg 
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TTC GAC ACC AAG AAG GCC GAT GAG 
Phe Asp Thr Lys Lys Ala Asp Glu 

ATA ATC TAC AAC AAC ATC GGT GTT 
lie lie Tyr Asn Asn lie Gly Val 

AAG GAC GTT AAA GCA GCC GAA AAC 
Lys Asp Val Lys Ala Ala Glu Asn 

TTT GAT GCC ATC CAC AAG GGT AAG 
Phe Asp Ala lie His Lys Gly Lys 

TTT GTA AAA GTT AGA CAC CTA AAA 
Phe Val Lys Val Arg His Leu Lys 

TAC ACC CGC GAG GTT GTT AGA TAT 
Tyr Thr Arg Glu Val Val Arg Tyr 

CTC ATA TCC TTC AAG GGC GTT CCC 
Leu lie Ser Phe Lys Gly Val Pro 

ACG ACC TCC GCC GAT GGC ATG CCC 



PClVLISiV7/U87V3 

GAT AGC AAG TCC CCT GCG GAC GTT GGC 
Asp Ser Lys Ser Pro Ala Asp Val Gly 

GCC TAC CCT AAA GAC CCT AAC GAT CCC 
Ala Tyr Pro Lys Asp Pro Asn Asp Pro 

GAC AAC TAC TTC CAC AGC GGA CTG TTC 
Asp Asn Tyr Phe His Ser Gly Leu Phe 

CTC AAC ATA GAG TTC GAC GGC GAA AAC 
Leu Asn lie Glu Phe Asp Gly Glu Asn 

GGC AAT GAC TGG ATA GGC CTC AAC TAC 
Gly Asn Asp Trp lie Gly Leu Asn Tyr 

TCG GAG CCC AAG TTC CCA AGT ATA CCC 
Ser Glu Pro Lys Phe Pro Ser lie Pro 

AAC TAC GGC TAC TCC TGC AGG CCC GGC 
Asn Tyr Gly Tyr Ser Cys Arg Pro Gly 

GTC AGC GAT ATC GGC TGG GAA GTC TAT 
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Thr Thr Ser Ala Asp 

CCC CAG GGA ATC TAC 
Pro Gin Gly He Tyr 

GTT TAC GTC ACC GAG 
Val Tyr Val Thr Glu 

TAC TAC ATA GTC AGC 
Tyr Tyr He Val Ser 

TAC CCC GTA AAA GGC 
Tyr Pro Val Lys Gly 

GCC CTC GGC TTC AGC 
Ala Leu Gly Phe Ser 

AAG GAG AGG ATC CCG 
Lys Glu Arg He Pro 

CAG TCC AAC GGT GTT 
Gin Ser Asn Gly Val 
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Gly Met Pro Val Ser Asp 

GAC TCG ATA GTC GAG GCC 
Asp Ser He Val Glu Ala 

AAC GGT GTT GCG GAT TCC 
Asn Gly Val Ala Asp Ser 

CAC GTC TCA AAG ATA GAG 
His Val Ser Lys He Glu 

TAC ATG TAC TGG GCG CTT 
Tyr Met Tyr Trp Ala Leu 

ATG AGG TTT GGT CTC TAC 
Met Arg Phe Gly Leu Tyr 

AGG GAG AGA AGC GTT GAG 
Arg Glu Arg Ser Val Glu 

CCT AAG GAT ATC AAA GAG 
Pro Lys Asp He Lys Glu 
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He Gly Trp Glu Val Tyr 

ACC AAG TAC AGT GTT CCT 
Thr Lys Tyr Ser Val Pro 

GCG GAC ACG CTG AGG CCA 
Ala Asp Thr Leu Arg Pro 

GAA GCC ATT GAG AAT GGA 
Glu Ala He Glu Asn Gly 

ACG GAT AAC TAC GAG TGG 
Thr Asp Asn Tyr Glu Trp 

AAG GTC GAC CTC ATC TCC 
Lys Val Asp Leu lie Ser 

ATA TAT CGC AGG ATA GTG 
He Tyr Arg Arg He Val 

GAG TTC CTG AAG GGT GAG 
Glu Phe Leu Lys Gly Glu 
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GAG AAA TGA 153 8 

Glu Lys END 
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Figure IN 

(SEQ ID NO:27 - nucleotide sequence and SEQ ID NO:28 - amino acid sequence) 
AEPII la (Clone # 63GP1) Glycosidase 
i 

atg cgt cca ttc ttg tta att tct att ttg gac ttt cga gtt gct gac tac 

Met Arg Pro Phe Leu Leu lie Ser He Leu Asp Phe Arg Val Ala Asp Tyr 

CTC CAA CGT AAC ATA AAG ACA CAA AAC CAA TAT TGG GCA TTG TGC GTA GTA 
Leu Gin Arg Asn He Lys Thr Gin Asn Gin Tyr Trp Ala Leu Cys Val Val 

ATG TTC TCC AAT GTT CTT AGA TGG CAA AAC TTA AAT ATT TCA CCA GCG GTG 
Met Phe Ser Asn Val Leu Arg Trp Gin Asn Leu Asn He Ser Pro Ala Val 

ATA CAT AGA GAC ACC GCT GAA CAC AGA GGT GAT TCC ATG AAG AAG TTT GTC 
He His Arg Asp Thr Ala Glu His Arg Gly Asp Ser Met Lys Lys Phe Val 

GCC CTG TTC ATA ACC ATG TTT TTC GTA GTG AGC ATG GCA GTC GTT GCA CAG 
Ala Leu Phe He Thr Met Phe Phe Val Val Ser Met Ala Val Val Ala Gin 

CCA GCT AGC GCC GCA AAG TAT TCC GAG CTC GAA GAA GGC GGC GTT ATA ATG 
Pro Ala Ser Ala Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met 



CAG GCC TTC TAC TGG GAC GTC CCA GGT GGA GGA ATC TGG TGG GAC ACC ATC 
Gin Ala Phe Tyr Trp Asp Val Pro Gly Gly Gly He Trp Trp Asp Thr He 
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AGG.AGC AAG ATA CCG GAG TGG TAC 
Arg Ser Lys lie Pro Glu Trp Tyr 

CCG CCA GCC AGC AAG GGG ATG AGC 
Pro Pro Ala Ser Lys Gly Met Ser 

TAC GAT TTC TTT GAC CTC GGC GAG 
Tyr Asp Phe Phe Asp Leu Gly Glu 

CGC TTT GGC TCT AAA CAG GAG CTC 
Arg Phe Gly Ser Lys Gin Glu Leu 

TAC GGC ATA AAG GTC ATA GCG GAC 
Tyr Gly lie Lys Val He Ala Asp 

GAC CTC GAG TGG AAC CCG TTC GTT 
Asp Leu Glu Trp Asn Pro Phe Val 

AAG GTG GCC TCG GGC AAA TAT ACT 
Lys Val Ala Ser Gly Lys Tyr Thr 

GAG GTC AAG TGC TGT GAC GAG GGC 
Glu Val Lys Cys Cys Asp Glu Gly 



GAG GCG GGA ATA TCC GCC ATT TGG ATT 
Glu Ala Gly He Ser Ala He Trp lie 

GGC GGT TAC TCG ATG GGC TAC GAT CCC 
Gly Gly Tyr Ser Met Gly Tyr Asp Pro 

TAC AAC CAG AAG GGA ACC ATC GAA ACG 
Tyr Asn Gin Lys Gly Thr He Glu Thr 

ATC AAT ATG ATA AAC ACG GCC CAT GCC 
He Asn Met He Asn Thr Ala His Ala 

ATC GTC ATA AAC CAC CGC GCA GGC GGA 
He Val He Asn His Arg Ala Gly Gly 

GGG GAC TAC ACC TGG ACG GAC TTC TCA 
Gly Asp Tyr Thr Trp Thr Asp Phe Ser 

GCC AAC TAC CTC GAC TTC CAC CCC AAC 
Ala Asn Tyr Leu Asp Phe His Pro Asn 

ACA TTT GGA GGC TTC CCA GAC ATA GCC 
Thr Phe Gly Gly Phe Pro Asp lie Ala 
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CAC GAG AAG AGC TGG GAC CAG CAC 
His Glu Lys Ser Trp Asp Gin His 

GCC GCC TAC CTA AGG AGC ATC GGC 
Ala Ala Tyr Leu Arg Ser lie Gly 

AAG GGC TAC GGA GCG TGG GTC GTC 
Lys Gly Tyr Gly Ala Trp Val Val 

TGG GCC GTT GGC GAG TAC TGG GAC 
Trp Ala Val Gly Glu Tyr Trp Asp 

GCC TAC TCG AGC GGC GCC AAG GTC 
Ala Tyr Ser Ser Gly Ala Lys Val 

GAT GAG GCC TTT GAC AAC AAA AAC 
Asp Glu Ala Phe Asp Asn Lys Asn 

AAC GGC CAG ACT GTT GTC TCC CGC 
Asn Gly Gin Thr Val Val Ser Arg 

GCA AAC CAC GAC ACC GAT ATA ATC 



TGG CTC TGG GCG AGC GAT GAG AGC TAC 
Trp Leu Trp Ala Ser Asp Glu Ser Tyr 

GTT GAT GCC TGG CGC TTT GAC TAC GTG 
Val Asp Ala Trp Arg Phe Asp Tyr Val 

AAG GAC TGG CTC AAC TGG TGG GGC GGC 
Lys Asp Trp Leu Asn Trp Trp Gly Gly 

ACC AAC GTT GAT GCA CTC CTC AAC TGG 
Thr Asn Val Asp Ala Leu Leu Asn Trp 

TTC GAC TTC CCG CTC TAC TAC AAG ATG 
Phe Asp Phe Pro Leu Tyr Tyr Lys Met 

ATT CCA GCG CTC GTC TCT GCC CTT CAG 
lie Pro Ala Leu Val Ser Ala Leu Gin 

GAC CCG TTC AAG GCC GTA ACC TTT GTA 
Asp Pro Phe Lys Ala Val Thr Phe Val 

TGG AAC AAG TAC CTT GCT TAT GCT TTC 
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Ala Asn His Asp Thr Asp lie lie 

ATC CTC ACC TAC GAA GGC CAG CCC 
lie Leu Thr Tyr Glu Gly Gin Pro 

TGG CTC AAC AAG GAC AGG TTG AAC 
Trp Leu Asn Lys Asp Arg Leu Asn 

GCA GGT GGA AGC ACG AGC ATA GTT 
Ala Gly Gly Ser Thr Ser He Val 

GTG AGG AAC GGC TAT GGA AGC AAG 
Val Arg Asn Gly Tyr Gly Ser Lys 

GGC TCG AGC AAG GTT GGA AGG TGG 
Gly Ser Ser Lys Val Gly Arg Trp 

TGC ATC CAC GAG TAT ACT GGT AAC 
Cys He His Glu Tyr Thr Gly Asn 

TAC TCA AGC GGC TGG GTC TAT TTC 
Tyr Ser Ser Gly Trp Val Tyr Phe 



PCT/US97/0S7W 
Trp Asn Lys Tyr Leu Ala Tyr Ala Phe 

GTC ATA TTT TAC CGC GAC TAC GAG GAG 
Val He Phe Tyr Arg Asp Tyr Glu Glu 

AAC CTC ATA TGG ATA CAC GAC CAC CTC 
Asn Leu He Trp He His Asp His Leu 

TAC TAC GAC AGC GAC GAG ATG ATT TTC 
Tyr Tyr Asp Ser Asp Glu Met He Phe 

CCT GGC CTT ATA ACT TAC ATC AAC CTC 
Pro Gly Leu He Thr Tyr He Asn Leu 

GTT TAT GTG CCG AAG TTC GCG GGQ GCG 
Val Tyr Val Pro Lys Phe Ala Gly Ala 

CTC GGA GGC TGG GTA GAC AAG TAC GTC 
Leu Gly Gly Trp Val Asp Lys Tyr Val 

GAA GCT CCA GCT TAC GAC CCT GCC AAC 
Glu Ala Pro Ala Tyr Asp Pro Ala Asn 
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GGG CAG TAT GGC TAC TCC GTG TGG AGC TAT TGC GGT GTT GGG TGA 1574 

Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly END 
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Figure 10 

(SEQ ID NO:29 - nucleotide sequence and SEQ ID NO:30 - amino acid sequence) 
AEPII la (Clone # 63GP2) Glycosidase 
i 

atg ata aac gtt gca acg gga gag gag acc cca ata cac ctc ttt gga gtc 

Met lie Asn Val Ala Thr Gly Glu Glu Thr Pro He His Leu Phe Gly Val 

AAC TGG TTC GGC TTT GAG ACA CCG AAC TAC GTT GTT CAC GGC CTA TGG AGT 
Asn Trp Phe Gly Phe Glu Thr Pro Asn Tyr Val Val His Gly Leu Trp Ser 

AGG AAC TGG GAG GAC ATG CTC CTC CAG ATC AAG AGC CTT GGC TTC AAT GCG 
Arg Asn Trp. Glu Asp Met Leu Leu Gin lie Lys Ser Leu Gly Phe Asn Ala 

ATA AGG CTT CCC TTC TGT ACC CAG TCA GTA AAA CCG GGG ACG ATG CCA ACG 
He Arg Leu Pro Phe Cys Thr Gin Ser Val Lys Pro Gly Thr Met Pro Thr 

GCG ATT GAC TAC GCC AAG AAC CCA GAC CTC CAG GGT CTT GAC AGC GTC CAG 
Ala He Asp Tyr Ala Lys Asn Pro Asp Leu Gin Gly Leu Asp Ser Val Gin 

ATA ATG GAG AAA ATA ATC AAG AAG GCT GGA GAC CTG GGC ATA TTC GTG CTC 
He Met Glu Lys He He Lys Lys Ala Gly Asp Leu Gly He Phe Val Leu 

CTC GAC TAC CAC AGA ATA GGA TGC AAC TTC ATA GAA CCC CTA TGG TAC ACC 
Leu Asp Tyr His Arg lie Gly Cys Asn Phe He Glu Pro Leu Trp Tyr Thr 
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GAC AGC TTC TCG GAG CAG GAC TAC 
Asp Ser Phe Ser Glu Gin Asp Tyr 

AGG TTC GGC AAG TAC TGG AAC GTT 
Arg Phe Gly Lys Tyr Trp Asn Val 

CAC AGC TCA AGC CCC GCA CCT GCC 
His Ser Ser Ser Pro Ala Pro Ala 

TGG GGA ATG GGC AAC AAC GCC ACC 
Trp Gly Met Gly Asn Asn Ala Thr 

GGA AGG GCA ATT CTG GAG GTT GCC 
Gly Arg Ala lie Leu Glu Val Ala 

ACC CAG TTC ACC ACC CCC GAG ATA 
Thr Gin Phe Thr Thr Pro Glu lie 

GCC TGG TGG GGC GGA AAC CTT ATG 
Ala Trp Trp Gly Gly Asn Leu Met 

CCC AGG GAC AAG CTT GTT TAC AGC 
Pro Arg Asp Lys Leu Val Tyr Ser 
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ATA AAC ACC TGG GTT GAA GTC GCC CAG 
lie Asn Thr Trp Val Glu Val Ala Gin 

ATC GGC GCG GAC CTG AAG AAC GAA CCC 
lie Gly Ala Asp Leu Lys Asn Glu Pro 

GCC TAC ACT GAC GGA AGT GGG GCC ACG 
Ala Tyr Thr Asp Gly Ser Gly Ala Thr 

GAC TGG AAC CTG GCG GCT GAG AGG ATA 
Asp Trp Asn Leu Ala Ala Glu Arg He 

CCA CAA TGG GTT ATA TTT GTT GAG GGA 
Pro Gin Trp Val He Phe Val Glu Gly 

GAC GGT AGG TAC AAG TGG GGC CAC AAC 
Asp Gly Arg Tyr Lys Trp Gly His Asn 

GGT GTT AGG AAG TAC CCA GTT AAC CTG 
Gly Val Arg Lys Tyr Pro Val Asn Leu 

CCC CAA GTT TAC GGT CCA GAC GTT TAC 
Pro Gin Val Tyr Gly Pro Asp Val Tyr 
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GAC CAG CCC TAC TTT GAC CCC GGT 
Asp Gin Pro Tyr Phe Asp Pro Gly 

ATA TGG TAC CAC CAC TTC GGC TAC 
lie Trp Tyr His His Phe Gly Tyr 

GTT ATA GGT GAG TTC GGA GGC AAG 
Val lie Gly Glu Phe Gly Gly Lys 

GTC ACT TGG CAG AAC AAG ATA ATA 
Val Thr Trp Gin Asn Lys lie He 

GAC TTC TTC TAC TGG AGC TGG AAC 
Asp Phe Phe Tyr Trp Ser Trp Asn 

CTG AAG GAT GAC TGG ACG ACA ATA 
Leu Lys Asp Asp Trp Thr Thr He 

AGG CTC ATG GAC AGC TGT TCT GGA 
Arg Leu Met Asp Ser Cys Ser Gly 

ACA ACT ACA ACA ACA AGC ACA CCG 
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GAG GGG TTC CCC GAC AAC CTC CCC GAA 
Glu Gly Phe Pro Asp Asn Leu Pro Glu 

GTA AAG CTT GAT CTC GGT TAC CCT GTT 
Val Lys Leu Asp Leu Gly Tyr Pro Val 

TAC GGC CAT GGG GGA GAC CCG AGG GAT 
Tyr Gly His Gly Gly Asp Pro Arg Asp 

GAC TGG ATG ATC CAG AAC AAA TTC TGT 
Asp Trp Met He Gin Asn Lys Phe Cys 

CCA AAC AGC GGT GAC ACC GGT GGA ATT 
Pro Asn Ser Gly Asp Thr Gly Gly He 

TGG GAG GAC AAG TAC AAC AAC CTG AAG 
Trp Glu Asp Lys Tyr Asn Asn Leu Lys 

AAC GCC ACT GCC CCG TCC GTC CCC ACG 
Asn Ala Thr Ala Pro Ser Val Pro Thr 

CCA ACG ACC ACA ACG ACT ACA ACA TCC 
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Thr Thr Thr Thr Thr 

ACT CCA ACG ACC ACT 
Thr Pro Thr Thr Thr 

ACC ACC ACG ACC ACA 
Thr Thr Thr Thr Thr 

GTT CTC CCG ACT AGC 
Val Leu Pro Thr Ser 
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Ser Thr Pro Pro Thr Thr 

ACC CAG ACC CCG ACC ACC 
Thr Gin Thr Pro Thr Thr 

ACT CCT TCA AAT AAC GTC 
Thr Pro Ser Asn Asn Val 

TCC CAG TAC GAG GGA ACC 
Ser Gin Tyr Glu Gly Thr 



FCT/uawv/tw/so 
Thr Thr Thr Thr Thr Ser 

ACT ACT CCA ACT ACG ACA 
Thr Thr Pro Thr Thr Thr 

CCA TTT GAA ATT GTG AAC 
Pro Phe Glu He Val Asn 

AGC GTG GAG GTT GTA TGT 
Ser Val Glu Val Val Cys 



GAT GGA ACC CAG TGT GCC TCC AGC GTT TGG GGA GCT CCG AAC CTC TGG GGA 
Asp Gly Thr Gin Cys Ala Ser Ser Val Trp Gly Ala Pro Asn Leu Trp Gly 



GTC GTT AAA ATC GGA AAC GCC ACC 
Val Val Lys He Gly Asn Ala Thr 

GAC GTT TAC AAG ACT GCA CCC CAG 
Asp Val Tyr Lys Thr Ala Pro Gin 



ATG GAC CCC AAC GTT TGG GGC TGG GAG 
Met Asp Pro Asn Val Trp Gly Trp Glu 

GAC ATT GGA ACC GGC AGC ACA AAG ATG 
Asp He Gly Thr Gly Ser Thr Lys Met 



GAG ATA AGG AAC GGG GTG CTC AAG GTT ACA AAC CTC TGG AAC ATC AAC ATG 
Glu He Arg Asn Gly Val Leu Lys Val Thr Asn Leu Trp Asn He Asn Met 



WO 97/44361 PCT/US97/U879J 

76/121 

Figure IP 

(SEQ ID NO:3 1 - nucleotide sequence and SEQ ID NO:32 - amino acid sequence) 
AEPII la (Clone # 63GP4) Glycosidase 
i 

gct gga gtg ggt gag caa cgg gat aac cta cca gat att ccc cga cag gtt 

Ala Gly Val Gly Glu Gin Arg Asp Asn Leu Pro Asp lie Pro Arg Gin Val 

CAA CAA CGG AAA CAG GAG CAA CGA TGC CCT AGC TTT GGA CCA CGA CGA GCT 
Gin Gin Arg Lys Gin Glu Gin Arg Cys Pro Ser Phe Gly Pro Arg Arg Ala 

AAT TCT GAA CCA GGT CAA TCC AGG CAA ACC AAT CCT CTC CAA CTG GAG CGA 
Asn Ser Glu Pro Gly Gin Ser Arg Gin Thr Asn Pro Leu Gin Leu Glu Arg 

CCC TAT AAC GCC CCT CCA CTG CTG CCA CCA GTA CTT CGG CGG CGA CAT AAA 
Pro Tyr Asn Ala Pro Pro Leu Leu Pro Pro Val Leu Arg Arg Arg His Lys 

GGG AAT AAC GGA GAA GCT CGA CTA CCT TCA GAG CCT AGG TGT TAC TAT AAT 
Gly Asn Asn Gly Glu Ala Arg Leu Pro Ser Glu Pro Arg Cys Tyr Tyr Asn 

CTA CCT CAA CCC GAT TTT CCT CTC GGG AAG CGC CCA CGG CTA CGA CAC CTA 
Leu Pro Gin Pro Asp Phe Pro Leu Gly Lys Arg Pro Arg Leu Arg His Leu 

CGA CTA CTA CCG GCT TGA CCC CAA GTT CGG GAC CGA GGA GGA GCT GAG AGA 
Arg Leu Leu Pro Ala End Pro Gin Val Arg Asp Arg Gly Gly Ala Glu Arg 
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CAT CCG AAG TAT AAC ACA ATG GCA 
His Pro Lys Tyr Asn Thr Met Ala 

CCT TGG GGC AAC CAG CCA ATA AAC 
Pro Trp Gly Asn Gin Pro lie Asn 

GTC TCC CAG CTT CCG AGG ATA CTC 
Val Ser Gin Leu Pro Arg lie Leu 

AGC TTC CCG GGA AAC AAC TTC GCC 
Ser Phe Pro Gly Asn Asn Phe Ala 

AAC AAC ATG AGG GCA CCA GGC CAG 
Asn Asn Met Arg Ala Pro Gly Gin 

ACT GAC GGG CTC CAG GAG TCG TCG 
Thr Asp Gly Leu Gin Glu Ser Ser 

ATA AGC TTG CGG CCG CCA CCG CGG 
lie Ser Leu Arg Pro Pro Pro Arg 



PCMJS97/08793 

TAC CCG GAG GTC ATA TAC GGC GCC AAG 
Tyr Pro Glu Val lie Tyr Gly Ala Lys 

GCT CCG AAC TTC GTG CTC CCG ATA AAG 
Ala Pro Asn Phe Val Leu Pro He Lys 

GTT GAC ACA AAG TAC ACG CTC GAA AAG 
Val Asp Thr Lys Tyr Thr Leu Glu Lys 

TTT GAG GCC TGG CTC TTC AAG GAT GCC 
Phe Glu Ala Trp Leu Phe Lys Asp Ala 

GGG GAC TAC GAG AGG AAT TCC GCC GAT 
Gly Asp Tyr Glu Arg Asn Ser Ala Asp 

CCA CCA ATC CCC ATA TGG AAA CCG TCG 
Pro Pro He Pro He Trp Lys Pro Ser 

1886 

TGG AGC TCC AGC TTT TGT TCC CTT TAA 
Trp Ser Ser Ser Phe Cys Ser Leu END 
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GTT CCT CGA TGA GGC ACA CAG GCG GGG AAT GAG GGT AAT TTT CGA TTT TGT 
Val Pro Arg End Gly Thr Gin Ala Gly Asn Glu Gly Asn Phe Arg Phe Cys 

GCC CAA CCA CTG CGG CAT AGG GAA TCC AGC CTT CCT AGA AGT TTG GAA GAA 
Ala Gin Pro Leu Arg His Arg Glu Ser Ser Leu Pro Arg Ser Leu Glu Glu 

GGG CAA CGA AAG CCC ATA CTG GGA CTG GTT CTT CGT CAA GAA GTG GCC GTT 
Gly Gin Arg Lys Pro lie Leu Gly Leu Val Leu Arg Gin Glu Val Ala Val 

CAA GCT CGG CGA TGG GAA CGC CTA CGT CGG CTG GTG GGG CTT TGG GAG CCT 
Gin Ala Arg Arg Trp Glu Arg Leu Arg Arg Leu Val Gly Leu Trp Glu Pro 

TCC AAA GCT CAA CAC TGC CAA CCC GGA GGT CAG GGA ATA CCT GAT AGG AGC 
Ser Lys Ala Gin His Cys Gin Pro Gly Gly Gin Gly lie Pro Asp Arg Ser 

GGC CCT CCA CTG GAT AGA GTT CGG CTT TGA CGG CAT CAG GGT TGA TGT GCC 
Gly Pro Pro Leu Asp Arg Val Arg Leu End Arg His Gin Gly End Cys Ala 

GAA CGA AGT CCT CGA CCC GGG AAC GTT CTT CCC GGA GCT GAG AAA GGC AGT 
Glu Arg Ser Pro Arg Pro Gly Asn Val Leu Pro Gly Ala Glu Lys Gly Ser 

CAA GGA GAA AAA GCC GGA CGC ATA CCT CGT CGG TGA GAT ATG GAC GCT CTC 
Gin Gly Glu Lys Ala Gly Arg lie Pro Arg Arg End Asp Met Asp Ala Leu 
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CCC TGA GTG GGT GAA 
Pro End Val Gly Glu 

CGG GAG GGA CAT CCT 
Arg Glu Gly His Pro 

TGC AAT GAA AAT GAT 
Cys Asn Glu Asn Asp 

GCG ATG GGC TTC AAC 
Ala Met Gly Phe Asn 

GAT CTC GGT GGG GGG 
Asp Leu Gly Gly Gly 

AGA CTC AAG CTC CTC 
Arg Leu Lys Leu Leu 

CCT TCC AGG GGA TGA 
Pro Ser Arg Gly End 

ACA GCG CTA CCC AAT 
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AGG AGA CCG CTT CGA CTC 
Arg Arg Pro Leu Arg Leu 

CCT GAA CTA CGC GAA GGG 
Pro Glu Leu Arg Glu Gly 

GGG ACG TTA CTA. TGC TTC 
Gly Thr Leu Leu Cys Phe 

CTC GTT GAT TCG CAC GAC 
Leu Val Asp Ser His Asp 

AGT CTC GGT GAC ACA CCG 
Ser Leu Gly Asp Thr Pro 

TCA ACG TCC TCT ATG CCC 
Ser Thr Ser Ser Met Pro 

GAG AGG ACT GCT CGG AGA 
Glu Arg Thr Ala Arg Arg 

ACA GTG GGA TAC TGT GAA 



PCT/US97/U87V3 

CCT CAT GAA CTA CGC CCT 
Pro His Glu Leu Arg Pro 

CCT GCT CAG TGG AGA AAG 
Pro Ala Gin Trp Arg Lys 

CTA CGG CGA GAA CGT ATT 
Leu Arg Arg Glu Arg lie 

ACT TCG AGG GTT CTC ACT 
Thr Ser Arg Val Leu Thr 

TCA AAC GAG TCA ATT CAG 
Ser Asn Glu Ser lie Gin 

TGC CTG GAA CTC CGG TCA 
Cys Leu Glu Leu Arg Ser 

CAA GGG GCA CTA CGA CGA 
Gin Gly Ala Leu Arg Arg 

CGA AGA CGT CCT GAA CCA 
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PCT/US97/087y3 
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Thr Ala Leu Pro Asn Thr Val Gly Tyr Cys Glu Arg Arg Arg Pro Glu Pro 

TTA CAG GGC ATT GGC GGA GCT CAG AAA AAG AGT TCC TGC ATT GAG GAG CAG 
Leu Gin Gly lie Gly Gly Ala Gin Lys Lys Ser Ser Cys He Glu Glu Gin 

CGC AAT AAG GTT CTA CAC TGC CAA AGG CGG CGT TAT GGC CTT CTT CAG GGG 
Arg Asn Lys Val Leu His Cys Gin Arg Arg Arg Tyr Gly Leu Leu Gin Gly 

GCA TCA TGA CGA GGT TCT TGT CGT TGC CAA CAG CTG GAA GAA GCC AGC CCT 
Ala Ser End Arg Gly Ser Cys Arg Cys Gin Gin Leu Glu Glu Ala Ser Pro 

ACT AAA GCT TCC TGA GGG AGA GTG GAA AGT AAT CTG GCC TGA GAA TTT CAG 
Thr Lys Ala Ser End Gly Arg Val Glu Ser Asn Leu Ala End Glu Phe Gin 

CCC GGA ACT GCT TCG CGG CAA AGT TGA AGT GCC AGC CAT AGG GAT AAT CAT 
Pro Gly Thr Ala Ser Arg Gin Ser End Ser Ala Ser Kis Arg Asp Asn His 

CCT TGA GCG GAG TTG 1443 
Pro End Ala Glu Leu 
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Figure 1Q 

(SEQ ID NO:33 - nucleotide sequence and SEQ ID NO:34 - amino acid sequence) 
Bacillus thermoloeovorans (Clone # 68GC1) Glycosidase 
1 

ATG ACT GAA TTA TAT ATA AAA AAT CCC CTG ATC GAA CAG CGG GCA GAT CCC 



Met 



Thr Glu Leu Tyr He Lys Asn Pro Leu He Glu Gin Arg Ala Asp Pro 



TGG ATC TAT AAA CAT ACC GAT GGT TAT TAT TAC TTT ACC GGT TCC GTG CCG 
Trp He Tyr Lys His Thr Asp Gly Tyr Tyr Tyr Phe Thr Gly Ser Val Pro 

GAG TAC GAC CGA ATT GAG CTT AGA CGC TCG CAA ACG ATT CAA GGG CTT GCG 
Glu Tyr Asp Arg He Glu Leu Arg Arg' Ser Gift Thr He Gin Gly Leu Ala 

GAT GCC GAA GGA ATT ACG ATC TGG CGC AAG CAT GAG TCA GGC CTG ATG AGT 
Asp Ala Glu Gly He Thr He Trp Arg Lys His Glu Ser Gly Leu Met Ser 

GCC AAC ATA TGG GCA CCC GAG ATT CAT TAT ATG GAT GGC AAA TGG TAT GTG 
Ala Asn He Trp Ala Pro Glu He His Tyr Met Asp Gly Lys Trp Tyr Val 

TAT TAC GCC GCT GCC CAT ACT TCA GAA ACG AGG GAC GGA TTG TTC GAT CAC 
Tyr Tyr Ala Ala Ala His Thr Ser Glu Thr Arg Asp Gly Leu Phe Asp His 



CGC ATG TTC GTA TTG GAG AAC GCT TCG GCG AAC CCG CTC GAA GGG GAA TGG 
Arg Met Phe Val Leu Glu Asn Ala Ser Ala Asn Pro Leu Glu Gly Glu Trp 
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GTG GAG AAG GGG CAA GTG ATC ACG 
Val Glu Lys Gly Gin Val lie Thr 

ACG ACG TTC GAG CAT AAA GGC AAA 
Thr Thr Phe Glu His Lys Gly Lys 

CCG GGC ATT CCA GGC AAT TCC AAT 
Pro Gly lie Pro Gly Asn Ser Asn 

TGG ACC CTG ACA GGG GAA CAG GTA 
Trp Thr Leu Thr Gly Glu Gin Val 

GAG AAG ATC GGG TAT CTT GTG AAT 
Glu Lys lie Gly Tyr Leu Val Asn 

GGG CGA ATA TTC ATG ACC TAT TCC 
Gly Arg lie Phe Met Thr Tyr Ser 

ATG GGG CTG CTG ACA GCC GAT GAA 
Met Gly Leu Leu Thr Ala Asp Glu 

TGG GTC AAG TCG CCT GTA CCT GTA 
Trp Val Lys Ser Pro Val Pro Val 



AAG TGG GAA TCT TTC GCC TTG GAC GCA 
Lys Trp Glu Ser Phe Ala Leu Asp Ala 

CGG TAC TAT GTA TGG GCT CAG AAA GAT 
Arg Tyr Tyr Val Trp Ala Gin Lys Asp 

CTG TAT ATC TCA TTG ATG GAA GAC CCG 
Leu Tyr lie Ser Leu Met Glu Asp Pro 

TGC ATA TCG GTT CCC GAG TAC GAT TGG 
Cys lie Ser Val Pro Glu Tyr Asp Trp 

GAA GGG GCC GCC GTT CTT AAG CGA AAC 
Glu Gly Ala Ala Val Leu Lys Arg Asn 

GCG AGC GCC ACG GAC CAC AAC TAT GCG 
Ala Ser Ala Thr Asp Kis Asn Tyr Ala 

GAC AGT GAT TTG CTG AAT CCG AGC TCC 
Asp Ser Asp Leu Leu Asn Pro Ser Ser 

TTT ACG ACA TCT GAA GCC AAT GGC CAA 
Phe Thr Thr Ser Glu Ala Asn Gly Gin 
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TAT GGT CCG GGG CAC AAC AGC TTC 
Tyr Gly Pro Gly His Asn Ser Phe 

ATT TTG GTA TAC CAT GCA AGA AGT 
lie Leu Val Tyr His Ala Arg Ser 

ATG ATC CGA ACC GTC ATA CGC GTG 
Met lie Arg Thr Val lie Arg Val 

GAA CGC CGA ATT TCG GGG TGC CAA 
Glu Arg Arg lie Ser Gly Cys Gin 

CAT GAT GCC GAC TTT GTC ATT GGG 
His Asp Ala Asp Phe Val lie Gly 



PCT/US97/08793 

ACG ATT TCC GAG GAC GGC TTG CAG GAC 
Thr lie Ser Glu Asp Gly Leu Gin Asp 

TAC AAG GAG ATC GTC GGG ATC CAC TAT 
Tyr Lys Glu lie Val Gly lie His Tyr 

TAC AGG TCA TCC GAT GGA ACG AAG ACG 
Tyr Arg Ser Ser Asp Gly Thr Lys Thr 

GAG CGG ATC ATG AAC CGG TCT CCA AGC 
Glu Arg He Met Asn Arg Ser Pro Ser 

GTT GTG ACC GGA AGG ATT AAC AAA CAT 
Val Val Thr Gly Arg He Asn Lys Kis 



CAG ACC GAC TGA 
Gin Thr Asp END 



1031 
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Figure 1R 

(SEQ ID NO:35 - nucleotide sequence and SEQ ID NO:36 - amino acid sequence) 
Thermotoga maritima (Clone # 6GA2) Glycosidase 
1 

TTG AAT AAC ACC ATT CCA AGA TGG CGT GGT TTC AAC CTT CTG GAG GCC TTT 
Leu Asn Asn Thr He Pro Arg Trp Arg Gly Phe Asn Leu Leu Glu Ala Phe 

TCC ATT AAA AGT ACA GGA AAT TTT AAA GAG GAA GAT TTT TTG TGG ATG GCT 
Ser He Lys Ser Thr Gly Asn Phe Lys Glu Glu Asp Phe Leu Trp Met Ala 

CAG TGG GAC TTT AAT TTT GTT AGA ATC CCT ATG TGT CAT CTT CTC TGG TCA 
Gin Trp Asp Phe Asn Phe Val Arg He Pro Met Cys His Leu Leu Trp Ser 

GAC CGG GGC AAC CCA TTT ATT ATC AGA GAA GAT TTT TTT GAG AAA ATC GAT 
Asp Arg Gly Asn Pro Phe He He Arg Glu Asp Phe Phe Glu Lys He Asp 

CGT GTA ATT TTC TGG GGA GAG AAA TAT GGA ATA CAT ATA TGT ATT TCT CTT 
Arg Val He Phe Trp Gly Glu Lys Tyr Gly He His He Cys He Ser Leu 

CAC AGG GCA CCT GGC TAT TCT GTT AAC AAG GAA GTA GAA GAG AAA ACC AAT 
His Arg Ala Pro Gly Tyr Ser Val Asn Lys Glu Val Glu Glu Lys Thr Asn 

CTG TGG AAA GAT GAA ACA GCT CAA GAA GCG TTC ATT CAT CAC TGG TCT TTT 
Leu Trp Lys Asp Glu Thr Ala Gin Glu Ala Phe He His His Trp Ser Phe 
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ATC GCA CGT CGT TAC AAA GGA ATT TCT TCC ACA CAC CTG AGT TTT AAC TTA 
He Ala Arg Arg Tyr Lys Gly He Ser Ser Thr His Leu Ser Phe Asn Leu 

ATA AAT GAG CCT CCA TTT CCT GAT CCA CAA ATC ATG AGT GTT GAA GAT CAC 
He Asn Glu Pro Pro Phe Pro Asp Pro Gin He Met Ser Val Glu Asp His 

AAC TCT CTT ATC AAG AGA ACT ATT ACA GAA ATT CGA AAA ATA GAT CCC GAA 
Asn Ser Leu He Lys Arg Thr He Thr Glu He Arg Lys He Asp Pro Glu 

AGA TTA ATT ATA ATA GAT GGA TTA GGC TAT GGG AAT ATT CCA GTG GAT GAT 
Arg Leu He He He Asp Gly Leu Gly Tyr Gly Asn He Pro Val Asp Asp 

TTA ACA ATT GAG AAT ACA GTG CAA TCA TGC AGA GGG TAC ATT CCC TTC AGT 
Leu Thr He Glu Asn Thr Val Gin Ser Cys Arg Gly Tyr He Pro Phe Ser 

GTT ACT CAT TAC AAA GCG GAA TGG GTG GAT AGT AAG GAC TTT CCT GTT CCT 
Val Thr His Tyr Lys Ala Glu Trp Val Asp Ser Lys Asp Phe Pro Val Pro 

GAG TGG CCA AAT GGA TGG CAT TTT GGG GAA TAC TGG AAC AGA GAA AAG TTA 
Glu Trp Pro Asn Gly Trp His Phe Gly Glu Tyr Trp Asn Arg Glu Lys Leu 



TTG GAA CAT TAT TTA ACG TGG ATA AAA CTC AGA CAA AAA GGA ATA GAA GTA 
Leu Glu His Tyr Leu Thr Trp He Lys Leu Arg Gin Lys Gly He Glu Val 
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TTC TGT GGA GAA ATG GGA GCT TAC 
Phe Cys Gly Glu Met Gly Ala Tyr 

AAA TGG CTT GAA GAT CTT TTA GAA 
Lys Trp Leu Glu Asp Leu Leu Glu 

GCC TTA TGG AAT TTT AGA GGT CCT 
Ala Leu Trp Asn Phe Arg Gly Pro 

GAC GTT GAA TAC GAA GAA TGG TAT 
Asp Val Glu Tyr Glu Glu Trp Tyr 

GAA CTA TTG AGA AAA TAT TAG 
Glu Leu Leu Arg Lys Tyr End 



AAC AAA ACA CCT CAC GAT GTG GTT TTA 
Asn Lys Thr Pro His Asp Val Val Leu 

ATT TTT AAA ACT TTG AAC ATA GGG TTT 
lie Phe Lys Thr Leu Asn lie Gly Phe 

TTT GGT ATT TTA GAT TCG GAA AGG AAA 
Phe Gly He Leu Asp Ser Glu Arg Lys 

GGA CAT AAA CTG GAT AGG AAA ATG TTG 
Gly His Lys Leu Asp Arg Lys Met Leu 

990 
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Figure IS 

(SEQ ID NO:37 - nucleotide sequence and SEQ ID NO:38 - amino acid sequence) 
Thermotoga maritima MSB8 (Clone # 6GC17) Glycosidase 
1 

ATG CTC TCA GAG ATT GTT CCG TAT ACT GTT CTG AGA AGA GAA AGA ATA GAA 



Met 



Leu Ser Glu lie Val Pro Tyr Thr Val Leu Arg Arg Glu Arg He Glu 



AGC TGG ATT TTC TCC GAT GAT GCT GTT GAG AGA ATC GTG GAT CCT TCC TTC 
Ser Trp He Phe Ser Asp Asp Ala Val Glu Arg He Val Asp Pro Ser Phe 

GAA TGG GAC TTC AGC TCC GCT CCC GTC CGG TTC AGG AAA GAG CTA GAG CCT 
Glu Trp Asp Phe Ser Ser Ala Pro Val Arg Phe Arg Lys Glu Leu Glu Pro 

TTC TCC GTC GCT GGA GAG CAG AGG GCC TAC CTG AAA CTC TGG TTC GGT GGT 
Phe Ser Val Ala Gly Glu Gin Arg Ala Tyr Leu Lys Leu Trp Phe Gly Gly 

GAA ACA CTC GTT CTG ATA GAT GGG AAG CCT TAC GGT GAG ATC AAC GAG TAT 
Glu Thr Leu Val Leu He Asp Gly Lys Pro Tyr Gly Glu He Asn Glu Tyr 

CAT AGG ATG TTG AAC ATC ACC CCC CTT GCT GAT GGA AAA CCA CAC ACG ATA 
His Arg Met Leu Asn He Thr Pro Leu Ala Asp Gly Lys Pro fcis Thr He 



GAA GCT CAG GTG ATG CCA AGG GGT CTC TTT GGA AAA CCA GAA AAG CCG GTG 
Glu Ala Gin Val Met Pro Arg Gly Leu Phe Gly Lys Pro Glu Lys Pro Val 
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TTC ACG GAA GCT TTC TTC ATC GTC GTT GAT GAA GCA CTG ATG AAG GTG GTG 
Phe Thr Glu Ala Phe Phe He Val Val Asp Glu Ala Leu Met Lys Val Val 

AAA ACT CTC GAA CTC ACT ATA AAA ACG GCA GAA GTG ATA GAA GAC GAG TCG 
Lys Thr Leu Glu Leu Thr He Lys Thr Ala Glu Val He Glu Asp Glu Ser 

CTT TCT AAG AAA CTT CTG GAC ATC TCC GAG GAG TTT CTC TCG AAA GTA TGG 
Leu Ser Lys Lys Leu Leu Asp He Ser Glu Glu Phe Leu Ser Lys Val Trp 

ATC CCA AGA GAC ACA GGT ACC TAT CTG ATG ACA GCA CTG GAG GAT CCG GGA 
He Pro Arg Asp Thr Gly Thr Tyr Leu Met Thr Ala Leu Glu Asp Pro Gly 

ATA AAA GAT GAG ATC AAA AAC ACC TGG AAC ACA CCG GAG TTC AAA GAG TTC 
He Lys Asp Glu He Lys Asn Thr Trp Asn Thr Pro Glu Phe Lys Glu Phe 

ACA GGT GTG AAG CTT CCT GAA GAG TTG AGA AAT CAG ATT CTG GAA GAG TTC 
Thr Gly Val Lys Leu Pro Glu Glu Leu Arg Asn Gin He Leu Glu Glu Phe 

GAA AAA TTC AAA GAA AAG CTG GAT AGA ATA AGA AAA AAC CAT CCG GGT TTT 
Glu Lys Phe Lys Glu Lys Leu Asp' Arg He Arg Lys Asn His Pro Gly Phe 

GGA ACG ATT CAC CTT GTG GGG CAC GCG CAC ATA GAC TAC GCC TGG CTC TGG 
Gly Thr He His Leu Val Gly His Ala His He Asp Tyr Ala Trp Leu Trp 
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CCA GTT GAG GAG ACG AAG AGA AAG 
Pro Val Glu Glu Thr Lys Arg Lys 

TTG CTC TCT AAG CTT TAT CCG GAG 
Leu Leu Ser Lys Leu Tyr Pro Glu 

ATG TAC GAG GAT CTC AAG CAA AAT 
Met Tyr Glu Asp Leu Lys Gin Asn 

AAG CTC GTA GAA GAG GGG AGA TGG 
Lys Leu Val Glu Glu Gly Arg Trp 

TCG GAC TGC AAC GTT CCA TCG ATA 
Ser Asp Cys Asn Val Pro Ser lie 

GGG CAA AAA TTC TTC GAA AGA GAA 
Gly Gin Lys Phe Phe Glu Arg Glu 

CTT CCG GAT GTG TTT GGG TTT TCC 
Leu Pro Asp Val Phe Gly Phe Ser 

GCC GGG ATA AAA TAC TTC GTC ACC 
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ATC CTA CGC ACT TTC GCA AAC TCT GTG 
lie Leu Arg Thr Phe Ala Asn Ser Val 

TTC GTT TAC ACT CAG TCT TCT GCT CAG 
Phe Val Tyr Thr Gin Ser Ser Ala Gin 

TCA CCA GAG CTT TTC GAG GAA GTG AGA 
Ser Pro Glu Leu Phe Glu Glu Val Arg 

GAG CCA GTC GGT GGC ATG TGG GTG GAG 
Glu Pro Val Gly Gly Met Trp Val Glu 

GAG TCG CTT GTG AGA CAG TTC TAC TAT 
Glu Ser Leu Val Arg Gin Phe Tyr Tyr 

TTC GGG AAA AAG AGC AAG GTG TGC TGG 
Phe Gly Lys Lys Ser Lys Val Cys Trp 

TGG GTG CTT CCC CAA ATT CTG AAA GAA 
Trp Val Leu Pro Gin lie Leu Lys Glu 

ACG AAA CTC AAC TGG AAC GAC ACG AAC 
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Ala Gly He Lys Tyr Phe Val Thr Thr Lys Leu Asn Trp Asn Asp Thr Asn 

GAG TTT CCG TAC GAT CTG TGC CGC TGG AGG GGA ATA GAT GGA TCC GAA GTG 
Glu Phe Pro Tyr Asp Leu Cys Arg Trp Arg Gly He Asp Gly Ser Glu Val 

ATC TAT TTC AGT TTC AAA AAT CCC AAC GAG GGG TAC AAC GGA AAG ATA GAT 
He Tyr Phe Ser Phe Lys Asn Pro Asn Glu Gly Tyr Asn Gly Lys He Asp 

CCC GAT ACG GTC TAC AAA ACC TGG AAG AAC TTC AGG CAG AAA GAT CTC ACA 
Pro Asp Thr Val Tyr Lys Thr Trp Lys Asn Phe Arg Gin Lys Asp Leu Thr 

AAC AGA GTT CTT CTT TCG TTC GGA CAC GGT GAT GGT GGT GGC GGT CCA ACC 
Asn Arg Val Leu Leu Ser Phe Gly His Gly Asp Gly Gly Gly Gly Pro Thr 

GAA GAG ATG CTG GAA AAT TAC GAG GTT CTG AAG GAT TTC CCT GGA CTA CCG 
Glu Glu Met Leu Glu Asn Tyr Glu Val Leu Lys Asp Phe Pro Gly Leu Pro 

CAC CTT GAA ATG GGA ACT GTG GAA GAA TTT TTC AAG AAG GTG GAG ATC GAC 
His Leu Glu Met Gly Thr Val Glu Glu Phe Phe Lys Lys Val Glu He Asp 

GAA GAA CTC CCT GTG TGG GAC GGA GAG CTT TAC CTT GAA CTT CAC AGG GGA 
Glu Glu Leu Pro Val Trp Asp Gly Glu Leu Tyr Leu Glu Leu His Arg Gly 
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ACC TAC ACT TCT CAG 
Thr Tyr Thr Ser Gin 

AGT CTT TAT CTT GCA 
Ser Leu Tyr Leu Ala 

GAC GAA ATA GAC GAA 
Asp Glu lie Asp Glu 

ATT CTA CCT GGA TCT 
lie Leu Pro Gly Ser 
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TTC AGG ACA AAG AAA CTT 

Phe Arg Thr Lys Lys Leu 

GAG TTG ATC TCG GCT TTC 
Glu Leu lie Ser Ala Phe 

CTC TGG AAG ATT CTG TTG 
Leu Trp Lys lie Leu Leu 

TCT ATA AAG GAA GTC TAT 
Ser lie Lys Glu Val Tyr 



CAC AAA GAA GCG GAA GAC 
His Lys Glu Ala Glu Asp 

ACG GAT AAA GAT TTT TCG 
Thr Asp Lys Asp Phe Ser 

AGA AAC GAA TTT CAC GAT 
Arg Asn Glu Phe His Asp 

GAA GAT ACA GAA AAA GAG 
Glu Asp Thr Glu Lys Glu 



CTC AGA CAT GTG ATA GAA AAA TCA 
Leu Arg His Val lie Glu Lys Ser 

GTT CTT TCC TCT GAG AAC AAA GAT 
Val Leu Ser Ser Glu Asn Lys Asp 

TTT CCA AAG AAG TGT CTT TTC TTC 
Phe Pro Lys Lys Cys Leu Phe Phe 

GAA GGA GAA GCA CTC TTG AAA CAG 
Glu Gly Glu Ala Leu Leu Lys Gin 



AAA GAC ATC GTT ATC GAA TCT CTC AAA 
Lys Asp lie Val lie Glu Ser Leu Lys 

GTT CTA ACC ATT TTG AAC GCT TCA TCG 
Val Leu Thr lie Leu Asn Ala Ser Ser 

CTC AAC GAA GAT CTC GCG ATT TCC TTT 
Leu Asn Glu Asp Leu Ala lie Ser Phe 

AAA ACT CAC GAT GGA AGG TAT GTG TAC 
Lys Thr His Asp Gly Arg Tyr Val Tyr 
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TTC ATA GAC AGG GAG ATT CCT CCG 
Phe He Asp Arg Glu He Pro Pro 

AAA GCC ACG TCT GAG GAA ACT CCA 
Lys Ala Thr Ser Glu Glu Thr Pro 

GAG AAC GAA TTT CTC AGG GTG CAC 
Glu Asn Glu Phe Leu Arg Val His 

TAC GAC AAA GAA CTG GAC AGG TAC 
Tyr Asp Lys Glu Leu Asp Arg Tyr 

AAA CTT CAT AAA AAC ATC CCT GCT 
Lys Leu His Lys Asn He Pro Ala 

AAC GTG GAA AAG ACA GGA TAT ACC 
Asn Val Glu Lys Thr Gly Tyr Thr 

GAG TCT GGC CCT GTT CGA GAA GTG 
Glu Ser Gly Pro Val Arg Glu Val 

AGC AGG ATC ACG CAG CAT TAC ATC 



TTC ACG AAA GTA GAA CTG AAA GTT CGC 
Phe Thr Lys Val Glu Leu Lys Val Arg 

AGT GAG TTG AGA GAA ACA AAC ATC ATG 
Ser Glu Leu Arg Glu Thr Asn He Met 

GTC AAC GAT GAC GGA ACA ATT CAA ATC 
Val Asn Asp Asp Gly Thr He Gin He 

GTT TTC GAA GAG AAG GGA AAC ATC TTG 
Val Phe Glu Glu Lys Gly Asn He Leu 

TAC TGG GAC AAC TGG GAT ATC GCA GAA 
Tyr Trp Asp Asn Trp Asp He Ala Glu 

CTG AGG GCG AAA AAC ATA GAA AAA ATA 
Leu Arg Ala Lys Asn He Glu Lys He 

ATC CGT GTT GAA CAT GAA TCA GAA GGA 
He Arg Val Glu His Glu Ser Glu Gly 

CTT TAC AGA AAG AGT AGA AGG CTC GAT 
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Ser Arg He Thr Gin His Tyr He Leu Tyr Arg Lys Ser Arg Arg Leu Asp 



ATA GAA ACG AAG GTA GAC TGG CAC 
He Glu Thr Lys Val Asp Trp His 

TTC CCA ACA ACT GTT CTG TCG AGA 
Phe Pro Thr Thr Val Leu Ser Arg 

TTC ATC GAA AGG CCC ACA CAC AGA 
Phe He Glu Arg Pro Thr His Arg 

GAG GTG CCG TTT CAC AGG TGG ATG 
Glu Val Pro Phe His Arg Trp Met 

TCC ATT CTG AAC GAC GGA AAA TAC 
Ser He Leu Asn Asp Gly Lys Tyr 

GCG CTT TCA CTG ATA AAA GCG GGT 
Ala Leu Ser Leu He Lys Ala Gly 

GGC GAA CAC ACT TTC ACC TAT TCT 
Gly Glu His Thr Phe Thr Tyr Ser 



ACA AGG CGT GCG CTT CTC AGA GCC TAC 
Thr Arg Arg Ala Leu Leu Arg Ala Tyr 

AAG GCT AGG TTC GAT ATC TCC GGT GGT 
Lys Ala Arg Phe Asp He Ser Gly Gly 

AAC ACC AGT TTC GAA CAG GCG CGT TTC 
Asn Thr Ser Phe Glu Gin Ala Arg Phe 

GAT CTT TCC CAG ACA GAC TTC GGC GTG 
Asp Leu Ser Gin Thr Asp Phe Gly Val 

GGT GGC AGT GTT CAT CAG GGT ATC ATG 
Gly Gly Ser Val His Gin Gly He Met 

ATT TTC CCC GAT TTT CTC TGT GAC GAA 
He Phe Pro Asp Phe Leu Cys Asp Glu 

GTC TAC GTA CAC CCT GGA GAC AGC TTG 
Val Tyr Val His Pro Gly Asp Ser Leu 
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AGA GAT GTT GTA AAA 
Arg Asp Val Val Lys 

CGC GGG GTG TTG AAC 
Arg Gly Val Leu Asn 

TTC CGT CTC ACC TCA 
Phe Arg Leu Thr Ser 
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GGA TCA GAA GAT CTC AAC 
Gly Ser Glu Asp Leu Asn 

CTC CCC TCT CCT TTA CTG 
Leu Pro Ser Pro Leu Leu 

CTG AGA AGG GTG AAG GAC 
Leu Arg Arg Val Lys Asp 



AGA TCT TTC ATC GTT CAT 
Arg Ser Phe lie Val His 

GAG ATC TCT CCT CAA AAC 
Glu lie Ser Pro Gin Asn 

AAA ATT GTT TTG AGG CTT 
Lys lie Val Leu Arg Leu 



GTT GAG ATT TTC GGA ACA TCA GGG AAA CTT TCC ATT AAA CTC CCA TGG CAT 
Val Glu lie Phe Gly Thr Ser Gly Lys Leu Ser lie Lys Leu Pro Trp His 



GGT GAA ATC TAT CAG ACG AAC GTT 
Gly Glu lie Tyr Gin Thr Asn Val 

TTC CCA GTG GTT TAC CAT CCG TTC 
Phe Pro Val Val Tyr His Pro Phe 



CTG GAA GAG AAA AAA CAG AAA GTC ACC 
Leu Glu Glu Lys Lys Gin Lys Val Thr 

AAG ATC TAC ACT TTT GTT GTA GAA GGT 
Lys He Tyr Thr Phe Val Val Glu Gly 



TGA 
END 



3011 
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Figure IT 

(SEQ ID NO:39 - nucleotide sequence and SEQ ID NO:40 - amino acid sequence) 
Thermotoga maritima MSB8 (Clone # 6GC18) Glycosidase 
i 

atg gaa ctg tac agg gat cct tcg caa ccc atc gaa gtg aga gtg aga gat 

Met Glu Leu Tyr Arg Asp Pro Ser Gin Pro lie Glu Val Arg Val Arg Asp 



CTT CTT TCC AGA ATG ACG CTG GAA GAG AAA GTG GCC CAG CTT GGG TCT GTC 
Leu Leu Ser Arg Met Thr Leu Glu Glu Lys Val Ala Gin Leu Gly Ser Val 



TGG GGT TAC GAA CTG ATA GAC GAG 
Trp Gly Tyr Glu Leu lie Asp Glu 

AAA GAA CTC CTC AAA AAT GGT ATA 
Lys Glu Leu Leu Lys Asn Gly lie 

ACG AAC CTT GAA CCT CAA GAA GCC 
Thr Asn Leu Glu Pro Gin Glu Ala 



AGG GGA AAG TTC AGT AGA GAA AAA GCA 
Arg Gly Lys Phe Ser Arg Glu Lys Ala 

GGC CAG ATC ACA AGG CCT GGT GGA TCA 
Gly Gin lie Thr Arg Pro Gly Gly Ser 

GCG GAA CTT GTG AAC GAA ATA CAG AGA 
Ala Glu Leu Val Asn Glu lie Gin Arg 



TTT CTT GTG GAA GAA ACA CGC CTT 
Phe Leu Val Glu Glu Thr Arg Leu 

TGT CTC ACC GGT TAC ATG GGA CTT 
Cys Leu Thr Gly Tyr Met Gly Leu 



GGA ATT CCT GCG ATG ATA CAC GAA GAA 
Gly lie Pro Ala Met lie His Glu Glu 

GGA GGA ACC AAC TTC CCT CAG GCG ATA 
Gly Gly Thr Asn Phe Pro Gin Ala lie 
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GCA ATG GCG AGT ACA 
Ala Met Ala Ser Thr 

GTC AGA GAG GAT ATG 
Val Arg Glu Asp Met 
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TGG GAT CCA GAT CTC ATA 

Trp Asp Pro Asp Leu He 

AGA AAG ATA GGG GCA CAT 
Arg Lys He Gly Ala His 



GAA AAA ATG ACC ACC GCC 
Glu Lys Met Thr Thr Ala 

CAG GGT CTC GCA CCT GTT 
Gin Gly Leu Ala Pro Val 



CTG GAT GTC GCA AGA GAT CCA AGG TGG GGG AGA ACA GAA GAG ACG TTC GGA 
Leu Asp Val Ala Arg Asp Pro Arg Trp Gly Arg Thr Glu Glu Thr Phe Gly 



GAA TCT CCC TAT CTG GTG GCG AGG ATG GGA GTC TCT TAC GTG AAA GGC CTC 
Glu Ser Pro Tyr Leu Val Ala Arg Met Gly Val Ser Tyr Val Lys Gly Leu 



CAG GGG GAA GAT ATC AAA AAA GGT 
Gin Gly Glu Asp He Lys Lys Gly 

GGA TAC AGC GCT TCT GAA GGT GGA 
Gly Tyr Ser Ala Ser Glu Gly Gly 

GAG AGG GAA TTC AAA GAG GTC TTT 
Glu Arg Glu Phe Lys Glu Val Phe 

GAA GCG AAT GTG CTT TCT GTG ATG 
Glu Ala Asn Val Leu Ser Val Met 



GTC GTT GCC ACA GTG AAA CAC TTC GCC 
Val Val Ala Thr Val Lys His Phe Ala 

AAG AAC TGG GCA CCA ACG AAC ATT CCG 
Lys Asn Trp Ala Pro Thr Asn He Pro 

CTC TTT CCG TTC GAA GCG GCC GTT AAA 
Leu Phe Pro Phe Glu Ala Ala Val Lys 

AAC TCC TAC AGC GAA ATA GAC GGT GTC 
Asn Ser Tyr Ser Glu He Asp Gly Val 
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CCA TGT GCA GCG AAC AGG AAA CTC 
Pro Cys Ala Ala Asn Arg Lys Leu 

GGA TTC GAA GGA ATC GTC GTT TCT 
Gly Phe Glu Gly He Val Val Ser 

GAT TAT CAC AGA ATA GCA AGG GAT 
Asp Tyr His Arg He Ala Arg Asp 

GAA GCG GGG ATA GAT GTT GAA CTT 
Glu Ala Gly He Asp Val Glu Leu 

AAA GAC CTT GTT GAA AAA GGC ATC 
Lys Asp Leu Val Glu Lys Gly He 

GTC ACC AGG GTG CTG AGG CTG AAG 
Val Thr Arg Val Leu Arg Leu Lys 

TAC GTT GAG GTG GAA AAA GCA AAG 
Tyr Val Glu Val Glu Lys Ala Lys 



CTC ACA GAC ATT CTC AGA AAA GAC TGG 
Leu Thr Asp He Leu Arg Lys Asp Trp 

GAC TAT TTT GCT GTG AAA GTT CTG GAA 
Asp Tyr Phe Ala Val Lys Val Leu Glu 

AAG TCA GAA GCC GCA AGA CTC GCA CTT 
Lys Ser Glu Ala Ala Arg Leu Ala Leu 

CCG AAG ACA GAA TGT TAT CAA TAT TTG 
Pro Lys Thr Glu Cys Tyr Gin Tyr Leu 

ATC TCC GAA GCT TTG ATC GAC GAG GCA 
He Ser Glu Ala Leu He Asp Glu Ala 

TTC ATG CTC GGG CTC TTC GAA AAT CCC 
Phe Met Leu Gly Leu Phe Glu Asn Pro 

ATA GAA AGT CAC AGA GAC ATC GCA CTC 
He Glu Ser His Arg Asp He Ala Leu 



GAG ATA GCA AGG AAA TCC ATT ATC CTT CTC AAG AAT GAT GGA ATT CTG CCT 
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Glu He Ala Arg Lys Ser He He Leu Leu Lys Asn Asp Gly He Leu Pro 

CTT CAG AAA AAC AAA AAA GTT GCC CTG ATC GGA CCG AAC GCG GGT GAG GTG 
Leu Gin Lys Asn Lys Lys Val Ala Leu He Gly Pro Asn Ala Gly Glu Val 

AGA AAT CTC CTC GGA GAT TAC ATG TAC CTT GCA CAC ATA AGG GCT CTC CTC 
Arg Asn Leu Leu Gly Asp Tyr Met Tyr Leu Ala His He Arg Ala Leu Leu 

GAC AAC ATA GAC GAC GTC TTT GGA AAT CCT CAG ATC CCG AGA GAA AAC TAC 
Asp Asn He Asp Asp Val Phe Gly Asn Pro Gin He Pro Arg Glu Asn Tyr 

GAA AGA CTG AAG AAG AGC ATA GAA GAA CAT ATG AAG AGC ATT CCG AGT GTT 
Glu Arg Leu Lys Lys Ser He Glu Glu His Met Lys Ser He Pro Ser Val 

CTC GAT GCC TTC AAA GAA GAA GGG ATC GAA TTC GAA TAT GCA AAA GGC TGT 
Leu Asp Ala Phe Lys Glu Glu Gly He Glu Phe Glu Tyr Ala Lys Gly Cys 

GAA GTG ACA GGG GAA GAC AGA AGC GGT TTC GAA GAG GCG ATA GAA ATT GCA 
Glu Val Thr Gly Glu Asp Arg Ser Gly Phe Glu Glu Ala He Glu lie Ala 

AAG AAA TCC GAC GTT GCC ATC GTT GTC GTA GGG GAC AAA TCT GGA CTC ACC 
Lys Lys Ser Asp Val Ala He Val Val Val Gly Asp Lys Ser Gly Leu Thr 
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CTT GAC TGC ACA ACC GGT GAG TCC AGA GAC ATG GCA AAC CTC AAG CTT CCA 
Leu Asp Cys Thr Thr Gly Glu Ser Arg Asp Met Ala Asn Leu Lys Leu Pro 



GGA GTC CAG GAA GAA CTC GTC CTC GAA GTT GCA AAG ACA GGA AAA CCC GTC 
Gly Val Gin Glu Glu Leu Val Leu Glu Val Ala Lys Thr Gly Lys Pro Val 

GTT CTT GTC CTC ATC ACG GGA AGA CCC . TAT TCA CTC AAA AAC GTC GTC GAC 
Val Leu Val Leu lie Thr Gly Arg Pro Tyr Ser Leu Lys Asn Val Val Asp 

AAG GTG AAC GCG ATC CTT CAG GTG TGG CTT CCT GGA GAA GCG GGA GGA AGA 
Lys Val Asn Ala lie Leu Gin Val Trp Leu Pro Gly Glu Ala Gly Gly Arg 

GCG ATC GTT GAC ATC ATC TAT GGA AAG GTG AAT CCC TCT GGA AAA CTC CCG 
Ala He Val Asp He He Tyr Gly Lys Val Asn Pro Ser Gly Lys Leu Pro 

ATC AGC TTT CCA AGA AGC GCT GGT CAG ATT CCT GTC TTC CAC TAC GTC AAA 
He Ser Phe Pro Arg Ser Ala Gly Gin He Pro Val Phe His Tyr Val Lys 

CCA TCC GGG GGA AGG TCT CAC TGG CAC GGA GAC TAC GTG GAT GAG AGC ACA 
Pro Ser Gly Gly Arg Ser His Trp His Gly Asp Tyr Val Asp Glu Ser Thr 



AAG CCT CTC TTC CCG TTT GGG CAC GGT TTG TCT TAC ACG AAG TTC GAG TAC 
Lys Pro Leu Phe Pro Phe Gly His Gly Leu Ser Tyr Thr Lys Phe Glu Tyr 
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AGC AAC CTC AGA ATC GAG CCG AAG GAA GTG CCA CCG GCC GGC GAA GTG GTG 
Ser Asn Leu Arg He Glu Pro Lys Glu Val Pro Pro Ala Gly Glu Val Val 

ATA AAG GTG GAC GTG GAA AAC ATC GGA GAC AGA GAC GGA GAC GAG GTG GTT 
He Lys Val Asp Val Glu Asn He Gly Asp Arg Asp Gly Asp Glu Val Val 

CAA CTT TAC ATC GGT CGT GAG TTT GCA AGC GTC ACA AGG CCT GTG AAA GAG 
Gin Leu Tyr He Gly Arg Glu Phe Ala Ser Val Thr Arg Pro Val Lys Glu 

CTG AAG GGC TTC AAG AGG GTT TCT TTG AAG GCG AAA GAG AAG AAG ACT GTT 
Leu Lys Gly Phe Lys Arg Val Ser Leu Lys Ala Lys Glu Lys Lys Thr Val 

GTG TTC AGG CTT CAC ATG GAC GTG CTC GCC TAC TAC AAC AGA GAC ATG AAA 
Val Phe Arg Leu His Met Asp Val Leu Ala Tyr Tyr Asn Arg Asp Met Lys 

CTC GTG GTT GAA CCC GGT GAG TTC AAA GTG ATG GTG GGA AGC TCT TCT GAA 
Leu Val Val Glu Pro Gly Glu Phe Lys Val Met Val Gly Ser Ser Ser Glu 

GAC ATC AGA CTC ACA GGT TCT TTC TCC GTC GTC GGT GAA AAA AGA GAA GTG 
Asp He Arg Leu Thr Gly Ser Phe Ser Val Val Gly Glu Lys Arg Glu Val 



GTG GGA ATG AGG AAA TTC TTC ACG GAA GCC TGC GAG GAG TGA 
Val Gly Met Arg Lys Phe Phe Thr Glu Ala Cys Glu Glu END 



2336 
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Figure 1U 

(SEQ ID NO:41 - nucleotide sequence and SEQ ED NO:42 - amino acid sequence) 
Thermotoga maritima MSB 8 (Clone # 6GP2) Glycosidase 
l 

ATG GGG ATT GGT GGC GAC GAC TCC TGG AGC CCG TCA GTA TCG GCG GAA TTC 
Met Gly lie Gly Gly Asp Asp Ser Trp Ser Pro Ser Val Ser Ala Glu Phe 

CTT TTA TTG ATC GTT GAG CTC TCT TTC GTT CTC TTT GCA AGT GAC GAG TTC 
Leu Leu Leu lie Val Glu Leu Ser Phe Val Leu Phe Ala Ser Asp Glu Phe 

GTG AAA GTG GAA AAC GGA AAA TTC GCT CTG AAC GGA AAA GAA TTC AGA TTC 
Val Lys Val Glu Asn Gly Lys Phe Ala Leu Asn Gly Lys Glu Phe Arg Phe 

ATT GGA AGC AAC AAC TAC TAC ATG CAC TAC AAG AGC AAC GGA ATG ATA GAC 
He Gly Ser Asn Asn Tyr Tyr Met His Tyr Lys Ser Asn Gly Met He Asp 

AGT GTT CTG GAG AGT GCC AGA GAC ATG GGT ATA AAG GTC CTC AGA ATC TGG 
Ser Val Leu Glu Ser Ala Arg Asp Met Gly He Lys Val Leu Arg lie Trp 

GGT TTC CTC GAC GGG GAG AGT TAC TGC AGA GAC AAG AAC ACC TAC ATG CAT 
Gly Phe Leu Asp Gly Glu Ser Tyr Cys Arg Asp Lys Asn Thr Tyr Met His 

CCT GAG CCC GGT GTT TTC GGG GTG CCA GAA GGA ATA TCG AAC GCC CAG AGC 
Pro Glu Pro Gly Val Phe Gly Val Pro Glu Gly He Ser Asn Ala Gin Ser 
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GGT TTC GAA AGA CTC 
Gly Phe Glu Arg Leu 

AAA CTT GTC ATT GTT 
Lys Leu Val lie Val 

CAG TAC GTG AGG TGG 
Gin Tyr Val Arg Trp 

GAG AAG ATC AAA GAA 
Glu Lys lie Lys Glu 

GTC AAT ACC TAC ACG 
Val Asn Thr Tyr Thr 

TGG GAG CTT GCA AAC 
Trp Glu Leu Ala Asn 

CTC GTT GAG TGG GTG 
Leu Val Glu Trp Val 

AAC CAC CTC GTG GCT 
Asn His Leu Val Ala 
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GAC TAC ACA GTT GCG AAA 

Asp Tyr Thr Val Ala Lys 

CTT GTG AAC AAC TGG GAC 
Leu Val Asn Asn Trp Asp 

TTT GGA GGA ACC CAT CAC 
Phe Gly Gly Thr His His 

GAG TAC AAA AAG TAC GTC 
Glu Tyr Lys Lys Tyr Val 

GGA GTT CCT TAC AGG GAA 
Gly Val Pro Tyr Arg Glu 

GAA CCG CGC TGT GAG ACG 
Glu Pro Arg Cys Glu Thr 

AAG GAG ATG AGC TCC TAC 
Lys Glu Met Ser Ser Tyr 

GTG GGG GAC GAA GGA TTC 
Val Gly Asp Glu Gly Phe 



GCG AAA GAA CTC GGT ATA 
Ala Lys Glu Leu Gly lie 

GAC TTC GGT GGA ATG AAC 
Asp Phe Gly Gly Met Asn 

GAC GAT TTC TAC AGA GAT 
Asp Asp Phe Tyr Arg Asp 

TCC TTT CTC GTA AAC CAT 
Ser Phe Leu Val Asn His 

GAG CCC ACC ATC ATG GCC 
Glu Pro Thr lie Met Ala 

GAC AAA TCG GGG AAC ACG 
Asp Lys Ser Gly Asn Thr 

ATA AAG AGT CTG GAT CCC 
lie Lys Ser Leu Asp Pro 

TTC AGC AAC TAC GAA GGA 
Phe Ser Asn Tyr Glu Gly 
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TTC AAA CCT TAC GGT 
Phe Lys Pro Tyr Gly 

GTT GAC TGG AAG AAG 
Val Asp Trp Lys Lys 

CAC CTC TAT CCG TCC 
His Leu Tyr Pro Ser 

GGA GCG AAG TGG ATA 
Gly Ala Lys Trp He 

CCC GTT GTT CTG GAA 
Pro Val Val Leu Glu 

ACG GCC ATC TAC AGA 
Thr Ala He Tyr Arg 

GGA GCG ATG TTC TGG 
Gly Ala Met Phe Trp 

GAG AGA GGG TAC TAT 
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GGA GAA GCC GAG TGG GCC 
Gly Glu Ala Glu Trp Ala 

CTC CTT TCG ATA GAG ACG 
Leu Leu Ser He Glu Thr 

CAC TGG GGT GTC AGT CCA 
His Trp Gly Val Ser Pro 

GAA GAC CAC ATA AAG ATC 
Glu Asp His He Lys He 

GAA TAT GGA ATT CCA AAG 
Glu Tyr Gly He Pro Lys 

CTC TGG AAC GAT CTG GTC 
Leu Trp Asn Asp Leu Val 

ATG CTC GCG GGA ATC GGG 
Met Leu Ala Gly He Gly 

CCG GAC TAC GAC GGT TTC 



TAC AAC GGC TGG TCC GGT 
Tyr Asn Gly Trp Ser Gly 

GTG GAC TTC GGC ACG TTC 
Val Asp Phe Gly Thr Phe 

GAG AAC TAT GCC CAG TGG 
Glu Asn Tyr Ala Gin Trp 

GCA AAA GAG ATC GGA AAA 
Ala Lys Glu He Gly Lys 

AGT GCG CCA GTT AAC AGA 
Ser Ala Pro Val Asn Arg 

TAC GAT CTC GGT GGA GAT 
Tyr Asp Leu Gly Gly Asp 

GAA GGT TCG GAC AGA GAC 
Glu Gly Ser Asp Arg Asp 

AGA ATA GTG AAC GAC GAC 



Glu Arg Gly Tyr Tyr 

AGT CCA GAA GCG GAA 
Ser Pro Glu Ala Glu 

GAA GAC ATA AGA GAA 
Glu Asp lie. Arg Glu 

GAG ATC AAA AAG ACC 
Glu He Lys Lys Thr 
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Pro Asp Tyr Asp Gly Phe 

CTG ATA AGA GAA TAC GCG 
Leu He Arg Glu Tyr Ala 

GAC ACC TGC TCT TTC ATC 
Asp Thr Cys Ser Phe He 

GTG GAA GTG AGG GCT GGT 
Val Glu Val Arg Ala Gly 



Arg He Val Asn Asp Asp 

AAG CTG TTC AAC ACA GGT 
Lys Leu Phe Asn Thr Gly 

CTT CCA AAA GAC GGC ATG 
Leu Pro Lys Asp Gly Met 

GTT TTC GAC TAC AGC AAC 
Val Phe Asp Tyr Ser Asn 



ACG TTT GAA AAG TTG TCT GTC AAA GTC 
Thr Phe Glu Lys Leu Ser Val Lys Val 

ATA GAG CAT CTC GGA TAC GGA ATT TAC 
He Glu His Leu Gly Tyr Gly He Tyr 

ATC CCG GAT GGA GAA CAT GAA ATG TTC 
He Pro Asp Gly Glu His Glu Met Phe 

ACG GTG AAA GAC TCT ATC AAA GCG AAA 
Thr Val Lys Asp Ser He Lys Ala Lys 



GAA GAT CTG GTT TTT GAA AAT GAG 
Glu Asp Leu Val Phe Glu Asn Glu 

GGC TTT GAT CTC GAC ACA ACC CGG 
Gly Phe Asp Leu Asp Thr Thr Arg 

CTT GAA GGC CAC TTT CAG GGA AAA 
Leu Glu Gly His Phe Gin Gly Lys 

GTG GTG AAC GAA GCA CGG TAC GTG 
Val Val Asn Glu Ala Arg Tyr Val 
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CTC GCA GAG GAA GTT GAT TTT TCC TCT CCA GAA GAG GTG AAA AAC TGG TGG 
Leu Ala Glu Glu Val Asp Phe Ser Ser Pro Glu Glu Val Lys Asn Trp Trp 

AAC AGC GGA ACC TGG CAG GCA GAG TTC GGG TCA CCT GAC ATT GAA TGG AAC 
Asn Ser Gly Thr Trp Gin Ala Glu Phe Gly Ser Pro Asp lie Glu Trp Asn 

GGT GAG GTG GGA AAT GGA GCA CTG CAG CTG AAC GTG AAA CTG CCC GGA AAG 
Gly Glu Val Gly Asn Gly Ala Leu Gin Leu Asn Val Lys Leu Pro Gly Lys 

AGC GAC TGG GAA GAA GTG AGA GTA GCA AGG AAG TTC GAA AGA CTC TCA GAA 
Ser Asp Trp Glu Glu Val Arg Val Ala Arg Lys Phe Glu Arg Leu Ser Glu 

TGT GAG ATC CTC GAG TAC GAC ATC TAC ATT CCA AAC GTC GAG GGA CTC AAG 
Cys Glu lie Leu Glu Tyr Asp lie Tyr He Pro Asn Val Glu Gly Leu Lys 

GGA AGG TTG AGG CCG TAC GCG GTT CTG AAC CCC GGC TGG GTG AAG ATA GGC 
Gly Arg Leu Arg Pro Tyr Ala Val Leu Asn Pro Gly Trp Val Lys He Gly 

CTC GAC ATG AAC AAC GCG AAC GTG GAA AGT GCG GAG ATC ATC ACT TTC GGC 
Leu Asp Met Asn Asn Ala Asn Val Glu Ser Ala Glu He He Thr Phe Gly 

GGA AAA GAG TAC AGA AGA TTC CAT GTA AGA ATT GAG TTC GAC AGA ACA GCG 
Gly Lys Glu Tyr Arg Arg Phe His Val Arg He Glu Phe Asp Arg Thr Ala 
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GGG GTG AAA GAA CTT 
Gly Val Lys Glu Leu 

GGA CCG ATT TTC ATC 
Gly Pro lie Phe lie 
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CAC ATA GGA GTT GTC GGT 
His lie Gly Val Val Gly 

GAT AAT GTG AGA CTT TAT 
Asp Asn Val Arg Leu Tyr. 



GAT CAT CTG AGG TAC GAT 
Asp His Leu Arg Tyr Asp 

AAA AGA ACA GGA GGT ATG 
Lys Arg Thr Gly Gly Met 



TGA 
END 



2042 
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Figure IV 

(SEQ ID NO:43 - nucleotide sequence and SEQ ID NO:44 - amino acid sequence) 
Polyangium brachysporum (Clone # 78GA1) Glycosidase 
1 

ATG TTC CTG CAT CCG AGG GGT CGC ATG . ACC CGC CTA GCG CTC GGC TGT GCC 
Met Phe Leu His Pro Arg Gly Arg Met Thr Arg Leu Ala Leu Gly Cys Ala 

GTG CTG TGT CTG GCC GTC GCA GGC TGC GGT GGT GGT GAT GAC GAC GGC GAC 
Val Leu Cys Leu Ala Val Ala Gly Cys Gly Gly Gly Asp Asp Asp Gly Asp 

GAC AAC GGC ACC GCC CCC CAG CCC GCA CCT GGT CAA CCC GAG CCC CCG ACT 
Asp Asn Gly Thr Ala Pro Gin Pro Ala Pro Gly Gin Pro Glu Pro Pro Thr 

GAC ACC GTG CTG AAA GAC TGG CCT CGC ATC AAC AGC AGC ATC ACC GCC GAC 
Asp Thr Val Leu Lys Asp Trp Pro Arg lie Asn Ser Ser He Thr Ala Asp 

GCA GCG ATC GAA AGC CGC GTC AAC TCA CTC GTC GCG GCG ATG ACG CTG GAA 
Ala Ala He Glu Ser Arg Val Asn Ser Leu Val Ala Ala Met Thr Leu Glu 

GAA AAA GTC GGC CAG ATG ACG CAG GTC GAA ATC CAG GAG GTG ACG CCG GAG 
Glu Lys Val Gly Gin Met Thr Gin Val Glu He Gin Glu Val Thr Pro Glu 

GAG ATC CGG CAG TAC CAC ATC GGC TCC GTG CTC AAC GGC GGT GGT TCG TTC 
Glu He Arg Gin Tyr His He Gly Ser Val Leu Asn Gly Gly Gly Ser Phe 
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CCG AAG CAG GAC AAG GGC GCG GCG 
Pro Lys Gin Asp Lys Gly Ala Ala 

GCC TTG TGG GCC GCG TCG ATG GAT 

c 

Ala Leu Trp Ala Ala Ser Met Asp 

ATC TGG GGC ACC GAC GCC GTC CAC 
lie Trp Gly Thr Asp Ala Val His 

ATC TTC CCG CAC AAC ATC GGC CTG 
lie Phe Pro His Asn lie Gly Leu 

GCC CGC ATC GGC GCC GCC ACG GCG 
Ala Arg He Gly Ala Ala Thr Ala 

TGG GTG TTC GCG CCA ACG CTG GCG 
Trp Val Phe Ala Pro Thr Leu Ala 

AGC TAC GAA GGC TAT TCG GAA GAC 
Ser Tyr Glu Gly Tyr Ser Glu Asp 

AAG ATG GTC GAA GGC CTG CAG GGC 
Lys Met Val Glu Gly Leu Gin Gly 



PCTAJS97/087W 

GTG ACC GAC TGG CTG GCG GTG GCC GAC 
Val Thr Asp Trp Leu Ala Val Ala Asp 

CCC GCC AAG CCG CGG CGC ATC CCG CTC 
Pro Ala Lys Pro Arg Arg He Pro Leu 

GGC CAC AAC AAC GTC AAG GGC GCG ACC 
Gly His Asn Asn Val Lys Gly Ala Thr 

GGC GCC GCG CGC GAC CCC GAC TTG GTC 
Gly Ala Ala Arg Asp Pro Asp Leu Val 

CTG GAA GTG GCA CGC ACC GGC ATC GAC 
Leu Glu Val Ala Arg Thr Gly He Asp 

GTC GTG CGC GAC GAC CGC TGG GGC CGC 
Val Val Arg Asp Asp Arg Trp Gly Arg 

CCC GAA ATC GTC GTC TCC TAT GCC GGC 
Pro Glu He Val Val Ser Tyr Ala Gly' 

CGA TTG GCG CAG GAC GCG AAG GCC AAC 
Arg Leu Ala Gin Asp Ala Lys Ala Asn 
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GAG AAG GTG GTG GCC ACC GCC AAG 
Glu Lys Val Val Ala Thr Ala Lys 

CAG GGC AAG GAC CAG GGG GTC ACC 
Gin Gly Lys Asp Gin Gly Val Thr 

GTC CAT GCG CGC GGC TAC ATC CCC 
Val His Ala Arg Gly Tyr lie Pro 

ATG GCC TCC TTC AAC AGC TGG CAG 
Met Ala Ser Phe Asn Ser Trp Gin 

GCC TTC AAG ATG CAT GGC AGC CGC 
Ala Phe Lys Met His Gly Ser Arg 

AAG ATG GGC TTC GAC GGT TTC GTG 
Lys Met Gly Phe Asp Gly Phe Val 

GTC ACC ACC GAG AAC AGC AAC GCG 
Val Thr Thr Glu Asn Ser, Asn Ala 

CCC GAG GCC ATC AAC GCT GGC ATC 



CAT TTC GTC GGC GAC GGC GGC ACC GAC 
His Phe Val Gly Asp Gly Gly Thr Asp 

CGG GTC ACC GAG CGC GAC CTG TTG AAC 
Arg Val Thr Glu Arg Asp Leu Leu Asn 

GCG CTC GAG GCG GGC GCG CAA ACC GTG 
Ala Leu Glu Ala Gly Ala Gin Thr Val 

GAC CCG TCG CAG GGC GAG GGC GCC AAG 
Asp Pro Ser Gin Gly Glu Gly Ala Lys 

TAC CTG CTC ACC GAG GCC CTC AAG CAG 
Tyr Leu Leu Thr Glu Ala Leu Lys Gin 

GTG TCC GAC TGG AAC GGC ATC GGC CAG 
Val Ser Asp Trp Asn Gly lie Gly Gin 

ACG CGC AAC TGC AGC AAC AGC GAC TGC 
Thr Arg Asn Cys Ser Asn Ser Asp Cys 

GAC ATG GTG ATG GTG CCG TAC CGG GCC 
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Pro Glu Ala He Asn Ala Gly He Asp Met Val Met Val Pro Tyr Arg Ala 

GAC TGG AAG GCC TTC ATC ACC AAC ACA ATT GCA ATT GTC CGC AAA GGC GAG 
Asp Trp Lys Ala Phe He Thr Asn Thr He Ala He Val Arg Lys Gly Glu 

ATC GCG CAG GAG CGC ATC GAC AAC GCG GTG CGG CGC ATC CTG CGC GTC AAG 
He Ala Gin Glu Arg He Asp Asn Ala Val Arg Arg He Leu Arg Val Lys 

TTG CGC GCC GGT CTG TTC GAC AAG CCC ACA CCC TCC GCC CGT CTG GCC TCG 
Leu Arg Ala Gly Leu Phe Asp Lys, Pro Thr Pro Ser Ala Arg Leu Ala Ser 

CGC GAG GTC GGC AGC GCC GAA CAC CGG GCG CTC GCG CGT GAA GCG GTG CGC 
Arg Glu Val Gly Ser Ala Glu His Arg Ala Leu Ala Arg Glu Ala Val Arg 

AAG TCG TTG GTG CTG TTG AAG AAC AAC GGC CGG GTG CTG CCG CTG GCA CGC 
Lys Ser Leu Val Leu Leu Lys Asn Asn Gly Arg Val Leu Pro Leu Ala Arg 

AAT GCC AAG GTC CTG GTG GCC GGC AAG AGC GCC AAC AGC CTC GAG AAC CAG 
Asn Ala Lys Val Leu Val Ala Gly Lys Ser Ala Asn Ser Leu Glu Asn Gin 

ACC GGC GGC TGG TCG CTC AGC TGG CAA GGC ACC GGC AAC GCC AAC GCC GAT 
Thr Gly Gly Trp Ser Leu Ser Trp Gin Gly Thr Gly Asn Ala Asn Ala Asp 
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TTC GGC GGC GGC ACG 
Phe Gly Gly Gly Thr 

GCC GAA CTC GAC ACC 
Ala Glu Leu Asp Thr 

GCC GCG ATC GTC GTG 
Ala Ala He Val Val 

ATC GGC CGC AGC AAG 
He Gly Arg Ser Lys 

GCC GTG ATC GAA GGC 
Ala Val He Glu Gly 

CTG GTC TCC GGC CGC 
Leu Val Ser Gly Arg 

GCC TTC GTG GCG GCG 
Ala Phe Val Ala Ala 

GTG CTG TTC CGT GCG 
Val Leu Phe Arg Ala 
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ACC GTG TGG CAG GCG ATC 

Thr Val Trp Gin Ala He 

AGC GCC GAC GGC GCC AAG 
Ser Ala Asp Gly Ala Lys 

ATC GGT GAA ACA CCG TAC 
He Gly Glu Thr Pro Tyr 

ACG CTG GAA CTC ACC AAG 
Thr Leu Glu Leu Thr Lys 

CTG CGC GCC AAG GGC GTG 
Leu Arg Ala Lys Gly Val 

CCG CTC TAC GTC AAC AAG 
Pro Leu Tyr Val Asn Lys 

TGG CTG CCC GGC ACC GAA 
Trp Leu Pro Gly Thr Glu 

GCC GAC GGC AGC GTC GCG 
Ala Asp Gly Ser Val Ala 
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CAG AAG ATC GCC CCG AAT 
Gin Lys He Ala Pro Asn 

GGC AGC GAT GCC TAC GAC 
Gly Ser Asp Ala Tyr Asp 

GCC GAA GGT GTC GGA GAC 
Ala Glu Gly Val Gly Asp 

CTG CGT CCA GAA GAC CTC 
Leu Arg Pro Glu Asp Leu 

AAG AAA ATC GTC ACG CTG 
Lys Lys He Val Thr Leu 

GAG CTG AAC CGC TCG GAC 
Glu Leu Asn Arg Ser Asp 

GGC GAC GGC GTC GCC GAC 
Gly Asp Gly Val Ala Asp 

CAT GGC TTC AGC GGC AAG 
His Gly Phe Ser Gly Lys 
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CTG TCG TTC TCG TGG CCG AAG TCG 
Leu Ser Phe Ser Trp Pro Lys Ser 

GAC GCC ACC TAC GAC CCG CTC TAC 
Asp Ala Thr Tyr Asp Pro Leu Tyr 

GAG GAG ACC GAT CAG AGC GCG TAC 
Glu Glu Thr Asp Gin Ser Ala Tyr 

GGC ATC CAG GAC GGC GGC GGC ACC 
Gly He Gin Asp Gly Gly Gly Thr 

GGC GGA GCC AAC CAG GGC AAC TGG 
Gly Gly Ala Asn Gin Gly Asn Trp 

TGG AGC AAC GAT GTG ACG CTG GCC 
Trp Ser Asn Asp Val Thr Leu Ala 

AAC GAA CTG CAG GCC GTG CCG GTG 
Asn Glu Leu Gin Ala Val Pro Val 

GCG GTG AAG GCG ACC TGG AAC GAC 
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GCC TGC CAG ACG CCG CTC AAC CGT GGC 
Ala Cys Gin Thr Pro Leu Asn Arg Gly 

GCT TAT GGC TAC GGC CTT CAA TAC GGC 
Ala Tyr Gly Tyr Gly Leu Gin Tyr Gly 

GAC GAA AGC AGT GCC ACG GTC GGC TGC 
Asp Glu Ser Ser Ala Thr Val Gly Cys 

ACG GCC GAG CCG CTG GCG GTG TTC GAA 
Thr Ala Glu Pro Leu Ala Val Phe Glu 

AAG CTG CGC ATC GGC GCC GAG TCG AGC 
Lys Leu Arg He Gly Ala Glu Ser Ser 

AGC AGC GCG GTG ACG TCG ACG CCG TCC 
Ser Ser Ala Val Thr Ser Thr Pro Ser 

GAC GAC AAG GCC GGG CGG CAA TGG GCG 
Asp Asp Lys Ala Gly Arg Gin Trp Ala 

AAG CCC GGC CAG CTC TAC ATG CAA AGC 
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Ala Val Lys Ala Thr Trp Asn Asp Lys Pro Gly Gin Leu Tyr Met Gin Ser 

GCC AAC CCC GGC GAC CTG GTG GAC CTG ATG GCC TAT CAG AAC TCC GGT GGC 
Ala Asn Pro Gly Asp Leu Val Asp Leu Met Ala Tyr Gin Asn Ser Gly Gly 

GCG CTG GTG TTC GAC CTG CGT GTC GTC AGT GCG CCG ACC GAC CCG GTC AAG 
Ala Leu Val Phe Asp Leu Arg Val Val Ser Ala Pro Thr Asp Pro Val Lys 

CTG CGC GTC GAT TGC GGC TGG CCC TGT CTG GGC GAG ATC GAC GTC ACC AGC 
Leu Arg Val Asp Cys Gly Trp Pro Cys Leu Gly Glu lie Asp Val Thr Ser 

GCC GTC AAG GCC CAG CCG GTC AAC GCC TGG AAG GAA GTG GCG GTG TCG CTG 
Ala Val Lys Ala Gin Pro Val Asn Ala Trp Lys Glu Val Ala Val Ser Leu 

CAG TGT TTC GCC GAC GCC GGC ACC GAC CTG GCC ATC GTC AAC ACG CCC TTC 
Gin Cys Phe Ala Asp Ala Gly Thr Asp Leu Ala He Val Asn Thr Pro Phe 

CTG ATG TAC ACG TCT GGC CGC TTC GAA GCT GCC GTC GCG AAC ATC CGT TGG 
Leu Met Tyr Thr Ser Gly Arg Phe Glu Ala Ala Val Ala Asn He Arg Trp 

GAG CCC AAG CGC ACG CCC AAC GTG GGG TGC AAC GGC GCA CCG ATC GCC GCC 
Glu Pro Lys Arg Thr Pro Asn Val Gly Cys Asn Gly Ala Pro He Ala Ala 
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GCG CCT TGA 2711 
Ala Pro END 
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Figure 1W 

(SEQ ID NO:45 - nucleotide sequence and SEQ ID NO:46 - amino acid sequence) 
Pyrococcus furiosus (Clone # 7EG1) Glycosidase 
1 

ATG AGC AAG AAA AAG TTC GTC ATC GTA TCT ATC TTA ACA ATC CTT TTA GTA 
Met Ser Lys Lys Lys Phe Val lie Val Ser lie Leu Thr lie Leu Leu Val 



CAG GCA ATA TAT TTT GTA GAA AAG TAT CAT ACC TCT GAG GAC AAG TCA ACT 
Gin Ala lie Tyr Phe Val Glu Lys Tyr His Thr Ser Glu Asp Lys Ser Thr 



TCA AAT ACC TCA TCT ACA CCA CCC CAA ACA ACA CTT TCC ACT ACC AAG GTT 
Ser Asn Thr Ser Ser Thr Pro Pro Gin Thr Thr Leu Ser Thr Thr Lys Val 



CTC AAG ATT AGA TAC CCT GAT GAC GGT GAG TGG CCA GGA GCT CCT ATT GAT 
-Leu Lys lie Arg Tyr Pro Asp Asp Gly Glu Trp Pro Gly Ala Pro lie Asp 



AAG GAT GGT GAT GGG AAC CCA GAA 
Lys Asp Gly Asp Gly Asn Pro Glu 

ATT CTT AAT GCT ACT GGA TTT GCT 
lie Leu Asn Ala Thr Gly Phe Ala 

GTC CTT CAC TAC GTC CAA CAA CTT 
Val Leu His Tyr Val Gin Gin Leu 



TTC TAC ATT GAA ATA AAC CTA TGG AAC 
Phe Tyr lie Glu lie Asn Leu Trp Asn 

GAG ATG ACG TAC AAT TTA ACC AGC GGC 
Glu Met Thr Tyr Asn Leu Thr Ser Gly 

GAC AAC ATT GTC TTG AGG GAT AGA AGT 
Asp Asn lie Val Leu Arg Asp Arg Ser 
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AAT TGG GTG CAT GGA TAG CCC GAA 
Asn Trp Val His Gly Tyr Pro Glu 

GCA AAC TAC GCA ACT GAT GGC CCA 
Ala Asn Tyr Ala Thr Asp Gly Pro 



r*^ 1 / \j&y //uo / ?j 

ATA TTC TAT GGA AAC AAG CCA TGG AAT 
lie Phe Tyr Gly Asn Lys Pro Trp Asn 

ATA CCA TTA CCC AGT AAA GTT TCA AAC 
lie Pro Leu Pro Ser Lys Val Ser Asn 



CTA ACA GAC TTC TAT CTA ACA ATC TCC 
Leu Thr Asp Phe Tyr Leu Thr lie Ser 

CTG CCA ATT AAC TTC GCA ATA GAA TCC 
Leu Pro lie Asn Phe Ala lie Glu Ser 

ACA ACA GGA ATT AAC AGC GAT GAG CAA 
Thr Thr Gly lie Asn Ser Asp Glu Gin 

GAC GGA TTA CAA CCG GCT GGC TCC AAA 
Asp Gly Leu Gin Pro Ala Gly Ser Lys 



TAT AAA CTT GAG CCC AAG AAC GGC 
Tyr Lys Leu Glu Pro Lys Asn Gly 

TGG TTA ACG AGA GAA GCT TGG AGA 
Trp Leu Thr Arg Glu Ala Trp Arg 

GAA GTA ATG ATA TGG ATT TAC TAT 
Glu Val Met He Trp He Tyr Tyr 

GTT AAG GAG ATT GTA GTC CCA ATA 
Val Lys Glu He Val Val Pro He 



ATA GTT AAC GGA ACA CCA GTA AAT 
He Val Asn Gly Thr Pro Val Asn 

ATT GGT TGG GAG TAT GTT GCA TTT 
He Gly Trp Glu Tyr Val Ala Phe 



GCT ACA TTT GAA GTA TGG AAG GCA AAC 
Ala Thr Phe Glu Val Trp Lys Ala Asn 

AGA ATA AAG ACC CCA ATC AAA GAG GGA 
Arg He Lys Thr Pro He Lys Glu Gly 
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ACA GTG ACA ATT CCA 
Thr Val Thr lie Pro 

AGC TTA CCA AAT TAC 
Ser Leu Pro Asn Tyr 

GAG TTT GGA ACG CCA 
Glu Phe Gly Thr Pro 

AAC ATA ACA CTA ACT 
Asn lie Thr Leu Thr 
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TAC GGA GCA TTT ATA AGT 
Tyr Gly Ala Phe lie Ser 

ACA GAA CTT TAC TTA GAG 
Thr Glu Leu Tyr Leu Glu 

AGC ACT ACC TCC GCC CAC 
Ser Thr Thr Ser Ala His 

CCT CTA GAT AGA CCT CTT 
Pro Leu Asp Arg Pro Leu 



GTT GCA GCC AAC ATT TCA 
Val Ala Ala Asn lie Ser 

GAC GTG GAG ATT GGA ACT 
Asp Val Glu He Gly Thr 

CTA GAG TGG TGG ATC ACA 
Leu Glu Trp Trp He Thr 

ATT TCC TAA 960 
He Ser End 
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Figure IX 

(SEQ ID NO:47 - nucleotide sequence and SEQ ID NO:48 - amino acid sequence) 
Vibrio Harvey i (Clone # 9 1 GP2) Glycosidase 
i 

atg aga ggt aac acg atg aag caa aaa gcg cta tat cga gca gta gca atg 

Met Arg Gly Asn Thr Met Lys Gin Lys Ala Leu Tyr Arg Ala Val Ala Met 

GGT TTG AGT GGT CTT GCG AAC GTC GCA TCC GCT AAT GAG ATG GTA AAT CCT 
Gly Leu Ser Gly Leu Ala Asn Val Ala Ser Ala Asn Glu Met Val Asn Pro 

GAT GGT GGT GTC GTA GTG GGT TAC TGG CAT AAC TGG TGC GAT GGC GCT GGT 
Asp Gly Gly Val Val Val Gly Tyr Trp His Asn Trp Cys Asp Gly Ala Gly 

TAC AAG GGA GGT AAT GCA CCG TGT GTA ACA TTG GAT GAA GTT GAT CCT ATG 
Tyr Lys Gly Gly Asn Ala Pro Cys Val Thr Leu Asp Glu Val Asp Pro Met 

TAC AAT GTG GTT AAC GTC TCC TTT ATG AAG GTA TTC AAT ACC AGT GAA GGT 
Tyr Asn Val Val Asn Val Ser Phe Met Lys Val Phe Asn Thr Ser Glu Gly 

CGT ATT CCA ACC TTT AAG CTC GAT CCA AAT ATC GGC CTT TCA GAA CAA CAA 
Arg lie Pro Thr Phe Lys Leu Asp Pro Asn lie Gly Leu Ser Glu Gin Gin 

TTT TTT GAC CAA ATT GAA GCT CTA AAC CAA CAA GGA CGT GCC GTT CTC ATC 
Phe Phe Asp Gin He Glu Ala Leu Asn Gin Gin Gly Arg Ala Val Leu He 
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GCT CTT GGT GGC GCA GAT GCT CAC 
Ala Leu Gly Gly Ala Asp Ala His 

GCG TTC GCA CAA GAG ATT ATT CGT 
Ala Phe Ala Gin Glu lie He Arg 

CTA GAT ATC GAT TTA GAG CAG TCA 
Leu Asp He Asp Leu Glu Gin Ser 

GTA ATT CCA GCT GCA CTT CGC CTT 
Val He Pro Ala Ala Leu Arg Leu 

AAG AAC TTC CTA ATT ACG ATG GCG 
Lys Asn Phe Leu He Thr Met Ala 

GGC AAG TAT GTT CCT TAC ATT ACT 
Gly Lys Tyr Val Pro Tyr He Thr 

AAC CCT CAG TTT TAC AAT CAA GGT 
Asn Pro Gin Phe Tyr Asn Gin Gly 

GGT TGG ATA GCG CAA AAC AAT GAT 
Gly Trp He Ala Gin Asn Asn Asp 



GTT GAA CTT AGA ACT GGT GAC GAA CAA 
Val Glu Leu Arg Thr Gly Asp Glu Gin 

TTA ACG GAT AAG TTC GGT TTT GAT GGT 
Leu Thr Asp Lys Phe Gly Phe Asp Gly 

GCA GTA ACG GCA GAG AAC AAC CAA ACC 
Ala Val Thr Ala Glu Asn Asn Gin Thr 

GTA AAA GAG CAT TAT CAA CAA CAA GGT 
Val Lys Glu His Tyr Gin Gin Gin Gly 

CCT GAA TTC CCT TAT CTA ACA GAA GGT 
Pro Glu Phe Pro Tyr Leu Thr Glu Gly 

GGT TTA GAA GGG TAC TAC GAT TGG ATC 
Gly Leu Glu Gly Tyr Tyr Asp Trp He 

GGT GAC GGT ATT TGG GTT GAT GGC GTG 
Gly Asp Gly He Trp Val Asp Gly Val 

GAG TTA AAA CAA GAG TTT ATT TAC TAC 
Glu Leu Lys Gin Glu Phe He Tyr Tyr 
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ATT TCG GAC GCT CTA 
lie Ser Asp Ala Leu 

GAC AAA CTG GTG TTT 
Asp Lys Leu Val Phe 

TTT GTT CAA AAC CCT 
Phe Val Gin Asn Pro 

CAA GGG CAG GCA CTT 
Gin Gly Gin Ala Leu 
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TCG AAC GGT ACA CGC GGT 
Ser Asn Gly Thr Arg Gly 

GGT ATC CCA TCT AAC ATT 
Gly He Pro Ser Asn He 

CAA GAC CTT TAC GAC GCG 
Gin Asp Leu Tyr Asp Ala 

CGT GGC GTA-ATG ACA TGG 
Arg Gly Val Met Thr Trp 



PCT/USV7/UK7y3 

TTC CAC AAA ATC CCG CAT 
Phe His Lys He Pro His 

GAT GCT GCT GCA ACG GGC 
Asp Ala Ala Ala Thr Gly 

TTT GAT CAA CTT AAA GCG 
Phe Asp Gin Leu Lys Ala 

TCG GTG AAC TGG GAT ATG 
Ser Val Asn Trp Asp Met 



GGC ACC GAT AAA AAT GGC CAA GCG 
Gly Thr Asp Lys Asn Gly Gin Ala 

GGT CCG TTT ATC CAC GGG CAG ACT 
Gly Pro Phe He His Gly Gin Thr 

TTT AGT GGC CTC AAC GAT GTT CGT 
Phe Ser Gly Leu Asn Asp Val Arg 



TAC GGT GAA AAA TTC GTG AAG GAT TAC 
Tyr Gly Glu Lys Phe Val Lys Asp Tyr 

CCA CCA CCA AGT GAA GGT GAA CCA GTT 
Pro Pro Pro Ser Glu Gly Glu Pro Val 

GTG CAT CAC GGT AGT TCA TTT GAC CCG 
Val His His Gly Ser Ser Phe Asp Pro 



TAT GCA GGT GTT ACT GCG TCT GAT AAA GAA GAT GGA GAC CTA ACC AAC AGC 
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Tyr Ala Gly Val Thr Ala Ser Asp Lys Glu Asp Gly Asp Leu Thr Asn Ser 



ATC ACT GTC GAA GGT TCA GTT GAT GTG AAC ACG GTA GGC ACA TAT GTT TTG 
He Thr Val Glu Gly Ser Val Asp Val Asn Thr Val Gly Thr Tyr Val Leu 

GTT TAG AGT GTA AAA GAC AGC GAC AAC AAT GAA ACC AAG CAA AGT AGA ACG 
Val Tyr Ser Val Lys Asp Ser Asp Asn Asn Glu Thr Lys Gin Ser Arg Thr 

GTT GTT GTT TAC AGC CTA GTG CCT GAG TTT GAA GGT GTC GCA GAT ACG ACC 
Val Val Val Tyr Ser Leu Val Pro Glu Phe Glu Gly Val Ala Asp Thr Thr 

ATC CAG CTT GGT GAC GCT TTT GAC CCA ATG GCA GGC GTA AAA GCG ACQ GAT 
He Gin Leu Gly Asp Ala Phe Asp Pro Met Ala Gly Val Lys Ala Thr Asp 

GCA GAA GAC GGT GAT TTG ACT GAT CGG TAT CTA CGC CGC CTA AGG TCA CTT 
Ala Glu Asp Gly Asp Leu Thr Asp Arg Tyr Leu Arg Arg Leu Arg Ser Leu 

CTG CGG TGC GAT AGC CTT CTG TGC CAT TTG GTG CAA CCG CCC AGT TTT CCA 
Leu Arg Cys Asp Ser Leu Leu Cys His Leu Val Gin Pro Pro Ser Phe Pro 



GAC GCT CAA CGA TGG TTG CCA TCT CTT TCT GGT TGA 
Asp Ala Gin Arg Trp Leu Pro Ser Leu Ser Gly END 
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